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This is 
Only a Test 


One more relic of the Cold War is 
quickly fading into obscurity. The FCC 
has announccd it is dismantling the 
42-year-old Emergency Broadcast Sys- 
tem and replacing it with a new com- 
puter-based system. 

Under the EBS, a daisy chain of 
phone calls among officials and broad- 
casters was designed to get the word 
out to the public. Under the new sys- 
tem, emergency broadcasts will be 
computerized and automatically sent 
to radio and TY stations, cable sys- 
tems, and satellite operators. TNX The 
Independent Repeater Association’s 
“The Purple Crystal,” No. 36, Febru- 
ary, 1994. 


memo tek teokok tom keto RH] 


90409389 PHO 
AAXWEL! 
A — sail 
fp, 
EE CA 


Co 
2 


.e) 
Wie 


U.S. POSTAGE 
PAID 
PERMIT #1 
MANCHESTER, NH 


Radio Pioneers: 


Who Were They? 


Before the turn of the century, a select group of determined experimenters set off on a journey that would 


change the world forever. By the 1920s, their inventions could fill a store like this one. 
Trace their footsteps, starting on page 11—see ‘“‘Who Really Invented Wireless?”’. (Photo courtesy of 
Bruce Kelley W2ICE, Curator, Antique Wireless Association Electronic Communication Museum.) 


Once and 
For All 


The ARRL has petitioned the FCC 
to make amateur radio operators’ 
licenses valid for the life of the 
holder. The League said in its 
January 6th petition that there is 
nothing in the Communications 
Act of 1934 that would prevent a 
lifetime license term for amateurs, 
and said the measure would 
allow inactive amateurs to return 
to service at the same class of 
license without retesting. The 
League says the number of 
amateurs who could stand to 


benefit from a lifetime ticket is 
significant. 

Under the current. 10-year 
license structure, the League says 
it is already possible for relative- 
ly inactive hams to remain licensed 
during periods of extended 
inactivity. The ARRL says there 
is no practical difference, then, 
between such a person and one 
who allows his or her license to 
expire and later wants to return 
to amateur radio. Currently, there 
is only a two-year grace period 
under which a lapsed license can 
be reinstated without the need for 
re-testing. TNX Westlink Report, 
No. 665, January 24, 1994. 


Try, Try 
Again 


By the time you read this, the 
Earthwinds Hilton around-the- 
world balloon project may be 
launched for the fifth time! Hams 
around the world are looking for- 
ward to working the capsule sim- 
plex on 145.55 MHz. 

Launch attempt #4 took place 
in January. Shortly after a seem- 
ingly perfect liftoff from Stead 
Field Airport in Reno, Nevada, 
the flight was doomed by a frozen 
vent valve, and the balloon had to 
Jand in an open field just west of 
Fresno, California. 


In a previous attempt a surprise 

temperature inversion layer 
prevented the craft from gaining 
enough altitude to clear the 
Sierra Mountains. At each 
attempted flight, ham radio 
operators on the ground were 
instrumental in maintaining safe- 
ty communications for the mis- 
sion. Two of the three crew mem- 
bers are licensed hams. 

Still, after four failed attempts, 
organizers and crew remain 
optimistic. If successful, the 
Earthwinds balloon is expected 
to circle the earth following the 
jet stream in 12 to 21 days. TNX 
W5Y1I Report, Issue #3, February 
1, 1994. 
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April 29, 30 & May 1, 1994 
General Chairman, Dave Grubb, KC8CF 
* Giant 3 day Flea Market 


h 


Information 
General Information: (513) 276-6930 
or, write to 
Hamvention, Box 964, Dayton, OH 45401-0964 
Lodging Information: (513) 223-2612 
(No Reservations by Phone) 
Flea Market Information: (513) 276-6932 
Lodging 
Please write to Lodging, Dayton Hamvention, Chamber 
Plaza, 5th & Main Streets, 
Dayton, OH 45402-2400 or refer to our 1993 Hamvention 
program for a listing of hotel/motels in the Dayton area. 


Special Awards 

Nominations are requested for Amateur of the Year, Special 
Achievement and Technical Excellence awards. Refer to the 
Hamvention Program for nomination form or contact 
Hamvention Awards Chairman, Box 964 

Dayton, OH 45401-0964. 


1994 Deadlines 

Award Nominations: March 1 

Advance Registration and Banquet 
USA - April8 Canada - April 1 

Flea Market Space: February 1 


* Exhibits 


Asst. General Chairman, Ken Allen, KB8KE 


* Activities for the Non-Ham 


Flea Market 

Flea Market Tickets (valid all 3 days) will be sold IN 
ADVANCE ONLY. No spaces sold at gate. A maximum of 3 
spaces per person (non-transferable). Electricity is available 
in a portion of the last Flea Market row for $40 additional per 
space. Rental tables and chairs are not available in the Flea 
Market. Vendors MUST order an admission ticket when 
ordering Flea Market spaces. Please send a separate check 
for Flea Market space(s) and admission ticket(s). Spaces will 
be allocated by the Hamvention committee from all orders 
received by February 1. Please use 1st class mail only. 


Notification of Flea Market space assignment will be mailed by 
March 15, 1994. Checks will not be deposited until after the 
selection process is complete. 

License Exams 

Novice thru Extra exams scheduled Saturday and Sunday 
only. Send FCC form 610 (Aug 1985 or later ) - with requested 
elements shown at top of form, copy of present license and 
check for prevailing rates (payable to ARRL/VEC) to Exam 
Registration, 708 Mapleside Dr. Trotwood, OH 45426 


Free bus service 

Free bus service will be provided between Hamvention and 
our satellite parking areas. In addition, some motels may offer 
transportation to Hamvention. 


, How Many 
Advance Registration Aamigsion 6 a O11 00 8 
valid all 3 days 
Enclose check or money order for amount indicated in Grand ot ee @ $22.00** $ 
U.S. dollars and type or print your name and address clearly. Alt. Act. Luncheon 
Make checks payable to: (Saturday) ____ @ $8.50 $ 
Dayton HAMVENTION Mail to - (Sunday) —____@ $8.00 $ 
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 Flea Market$ ____$30/1 space 
: (Max.3 spaces) $60/2 adjacent 
Flea Market tickets Please enclose two checks $150/3 adjacent $ 
LI Send admission tickets only if flea market space(s) assigned. Electricity add $40.00/space $ 
(1 Send admission tickets regardless of flea market space assignment. Covered tent __ $215.00 ea. $ 
Total $ 
Name Call 
Address 
Cit State Zip+4 = att OU atctock 
y P **$24.00 at door, if available 
é : t¢ Admission ticket must be 
Daytime Phone #(_ ) Evening Phone #(_) Groered wii isa miarkabiokers 
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Is There Life? 


You are not holding up your end and I am 
very disappointed. Look, the editors are 
doing their bit, giving you an interesting 
publication every month. And I’m doing my 
bit with my editorials, which I think you’re 
enjoying. But Radio Fun is supposed to be a 
communications medium and not just an 
entertainment magazine. 

The Radio Fun mission is to help new- 
comers to amateur radio get up to speed and 
to have more fun with this hobby. But I’m not 
going to write everything. I’m depending on 
you to hold up your end, so I expect you to 
be writing articles and letters telling me what 
you're doing. We need articles to help new- 
comers get their higher class licenses. We 
need articles on how to get started with all of 
the fun things you can do with this wonder- 
ful hobby. We need articles on DXing, going 
on DXpeditions, satellite communications, 
QRP, repeaters, packet radio, slow-scan, 
AMTOR, RTTY, high-speed CW, Clover, fox- 
hunting, making clubs work better, publish- 
ing club newsletters, UHF experimenting, 
home construction, beacon transmitters, ATV, 


QLF 


by Wayne Green W2NSD/1 


160m DXing, 75m DXing, 6m, certificate 
hunting. contesting, antenna design and 
experimenting, kit construction, and so on. 

We also want to know what you think of 
any new piece of equipment you’ve bought. 
How is it? What modifications have you made 
and why? Do you recommend it? 

Have you been helping us get new hams? 
So where are the pictures? 

What have you done in the hobby that’s 
been particularly interesting? How about ham 
public service? Emergencies? 

Okay, if you are a seriously negative 
person, what are some of your gripes about 
what’s been going on and what do you 
recommend as a solution? 

Have you worked out a way to get the hams 
you contact to actually talk with you, or are 
you still just logging calls and names and 
moving on? Roger on the rig. Roger on the 
antenna. Roger on the microphone serial 
number. Back to you. 

Somehow I'd like to help you have as much 
fun with amateur radio as I have. And Id like 
to have you help me have more fun. I’ve had 
a ball meeting tens of thousands of hams all 


Subscribe to Radio Fun by calling 1-800-257-2346 
Don’t Miss a Single Issue! 


around America, and in over a hundred 
other countries (so far). I’ve worked the pile- 
ups from all around the world, from VR2FD, 
JY8AA, 7P8CD, KC4AF, HLOWG, FO8AS, 
4U1ITU, YAINSD, and a long list of other 
rare spots. 

Tell you what, if you send a letter I can 
publish, you’ ll get a year’s extension to your 
Radio Fun subscription! 


Speaking of Subscriptions 


In addition to our wanting to keep you as 
a reader of Radio Fun, I'd also like to get you 
sucked into subscribing to 73 Amateur Radio 
Today. You like construction articles, right? 
Well, please make a guess as to which ham 
magazine publishes by far the most construction 
articles. No, we don’t have 50 pages of oper- 
ating news every month. And we don’t have 
endless pages of club news. And we don’t 
have endless contest announcements and 
results. If you’re really into contests, get CQ. 

Then there are our new equipment reviews. 
Which ham magazine publishes the most 
reviews, and which gets the news to you faster? 
Yep, it’s 73, and by a wide margin. 

One of the things most 73 readers enjoy are 
my endless editorials. Well, they’ re different 
from anything I’ve seen anywhere since John 
Campbell W2ZGU, the editor of Analog, died 
around 30 years ago. Oh, I write about 
amateur radio, but I also write about the places 
I’ve visited, the things I’ve done, the inter- 
esting conferences I’ve attended, the books 
I’ve read recently, and so on. I’ve helped 
thousands of hams to better health and to be 
successful. I raise hell with smokers and 
beer-guzzlers. 

When repeaters got started I published 
hundreds of articles, endless books, and The 
Repeater Bulletin. It turned our repeaters in- 


TOWNSEND ELECTRONICS, INC 


P.O. Box 415, Pierceton, IN 46562 219-594-3661 


Complete transceiver for all 
HF Amateur Bands. Digital 
readout kits for all receivers 
and transceivers. Professional 
looking gear for your shack 
that you can use. We carry 
kits from C. M. Howes, 
Walford Electronics AND we 
carry the entire TEJAS RF 
TECHNOLOGY line. 


80 or 40 meter, 5 Watt, HOWES 
CW transceiver Only......$164.95 
160 Meter DSB Phone XCVR, 3 
to#0 Watts PEP’. .330:...4; $134.95 
80 meter SSB transceiver, 10 to 

35 Watts PEP. cc.dsssvsrsas $239.95 


80/40/20 TRI-BAND SSB 


XCYVR. 12 to 40 Watts..$399.95 
Digital readout kit for any 
superhet or DC receiver or 
FLANSCRIVET...; hoes. $116.95 
This is just a sample listing of 
the gear we have for you to 
BUILD for your shack. 


Send $1.00 to address above 


_ for our newest catalog! 


TRANSCEIVER KITS & RADIO MOUNTS 


Heavy Duty HT Mounts will 
mount any Hand Held in 
almost any vehicle......$29.95 
Mobile radio mounts for 
heavier mobile rigs ....§39.95 
Mounts for multiple rigs 
starting at 
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Say You Saw It In KETC 


to the cellular telephone industry, where a 
bunch of hams made fortunes. Then came the 
microcomputer. Again I published endless 
articles in 73, started new magazines such as 
Byte, Microcomputing, 80 Micro, InCider, 
Run, Hot Coco, Selling Micros, Desktop 
Computing, Pico, and Kilobaud, plus 
published dozens of books. A bunch more 
hams paid attention and made fortunes. 

Now I’m onto a whole new technology that 
looks like it’1] grow into a multi-trillion 
dollar industry. More hams are going to get 
disgustingly rich. Plus there’s that elusive 
information superhighway which is begin- 
ning to be graded and paved here and there. 
More opportunities for riches. 


Customer Service 


We’ ve had nothing but aggravation with 
the outfit that does our mailing labels for us. 
Oddly enough, even at this late date I haven’t 
found software which will allow us to handle 
the job in-house, so we’re a prisoner of re- 
mote incompetence. Expensive incompetence. 
I'll bet I get a dozen letters a month from read- 
ers who are absolutely furious with me over 
subscription problems. Lordy, I wish I had 
the time to handle the subscriptions myself. 
This is one area where I’ve seen pathetically 
little improvement in the last 30 years. It’s 
one into which I’ve poured hundreds of thou- 
sands of dollars and gotten endlessly screwed 
for my trouble. Counting the lost business 
involved, I can honestly claim a loss in the 
millions. 

But, as I’ve always said, if you have any 
trouble with my magazines, or with any 
other company in the ham industry, please let 
me know. I’ve a pretty good record of help- 
ing readers with problems. |RE | 


Removable Call Signs 
2 1/4"x8"PLASTIC 


AMATEUR RADIO 


ORDER NOW 
Great Gift for Mother’s Day 


¢ Magnetic or Suction-Cup Mounted 
© Your Call Letters or Repeater Freq 
® Display Sign on Trunk or Rear Window 
© Transferable From Car to Car 

© No Call Lettering Remains on Vehicle 


Order -Magnetic or Suction-Mounted 
Version! Select -Black, Blue or Red 
Background! 


#10 SASE Brings Info. 
PRICE: $9.95... . 2/$18 
Add $ .65 each sign P&H 
—— 1923 Edward Lane 
Merrick, NY 11566 
Phone 516-546-4362 
Serving Ham Radio Over 12 Years 
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“Q@" is Quality 


by Larry R. Luchi W7KZE 


[Editor’s Note: This technical discussion of “Q” 
is a bit more advanced than what we usually pub- 
lish in Radio Fun, and it may leave some of you 
in the dark. If so, read it through a few times— 
slowly—and things should begin to sink in. If you 
want to get the most out of amateur radio, you've 
got to really understand this stuff—not just mem- 
orize a bunch of answers for a test. We've asked 
Mr. Luchi to prepare a series of articles focusing 
on various electronic components and their prop- 
erties. We'll publish them from time to time, and 
if you stick with them, you'll be well on your way 
to a solid foundation in electronics—David NIGPH] 

In the October issue of Radio Fun we discussed 
resonance. Now we will learn about the quality, 
or “Q,” of a circuit. This will fine-tune our un- 
derstanding of a resonant circuit and further our 
knowledge of filters. 

Qis a term often applied to AC circuits in which 
inductance and capacitance are involved. The sym- 
bol Q can be considered to mean “quality.” A coil 
with no resistance or other losses would be an ide- 
al or perfect inductor and have an infinitely high 
Q. Since a coil without losses is not possible in 
real life, the Q of a coil will always have some fi- 
nite value. Q is a ratio of reactance to resistance, 
and is expressed by the formula: 

XL 

eae Equation 1 


Reactance 


ae ideal Q 
Ra (DC Value) on 


Actual Q 


Frequency 


(a) 


100K 
Parallel 
Resistance X= 


1000 Ohms 


Xo = 1000 Ohms 


Figure 1. The relationship of ideal Q 
and Q with resistance added. 


From the formula, an inductor should have a 
higher Q if used in higher-frequency circuits. 

At higher frequencies, however, electrons flow- 
ing in a wire or coil travel more near the surface 
of the wire. Thus, only a small portion of the con- 
ductor is actually carrying current. The lessening 
of the usable cross-sectional area results in an ef- 
fectively higher resistance of the same size wire 
to the higher frequencies, including RF. This in- 
creased resistance, known as skin effect, is one 
cause of lower Q in a coil or inductor. Skin effect 
can be decreased by 1!) using larger wire; 2) sil- 
ver-plating the wire used, since silver is a more 
conductive material; or 3) using fewer turns but 
increasing the permeability of the core by using 
powdered-iron cores. 

The Q of a parallel-resonant circuit tells you 
the relative merits of that component, or its qual- 
ity factor. It is defined as the ratio of reactance to 
resistance. Adding a resistor to a parallel-resonant 
circuit causes the bandwidth to increase while the 
Q decreases. This is illustrated in Figure 1. 


The Q in a parallel resonant circuit with paral- " 


lel resistance is found by dividing the parallel-re- 
sistance value by the inductive reactance. 


= Equation 2 


Calculating Q in an Inductive Circuit 


Example: A parallel-resonant circuit has a res- 
onant frequency of 3.625 MHz and an inductor of 
43 iH, with a resistor value of 1800 ohms. What 
is the Q of the circuit? 


X, = 2nfL Equation 3 

ENTER DISPLAY 

6.28 [X] 3.625 [EXP] 6 [=] 2276500 

[X] 43 [EXP] [+/-] 6 [=] 978.895 

X_ =979Q Q= 1800 oraQof 1.84 
979 


Capacitors also have a value of Q. As with coils, 
the Q is the ratio of the capacitive reactance to the 
effective resistance of the capacitor. This resis- 
tance may be in the leads, may be skin effect, or 
may be the result of internal losses of the capaci- 
tor. The formula is: 


XC 
== Equation 4 


From this formula, the Q of a capacitor should 
be halved when it is used at twice the frequency. 
Thus the Q of.an LC circuit should decrease some- 
what if tuned to higher frequencies. 


R, = 100 Ohms 


X, = 5000 Ohms 


X, = 1000 Ohms 


R, = 100 Ohms 


X¢ = 1000 Ohms 


T 


Figure 2. Series and parallel resonant circuits. 


When a resistance is in series with any reac- 
tance, an increase in resistance produces a lower 
Q. When a resistor is connected across a coil or 
capacitor, however, the effective Q of the circuit 
will vary directly with the value of the resistance. 
A high shunting resistance means a high Q; a low 
parallel resistance means a low Q. Therefore: 


Q = 


The Q in a series-resonant circuit (Figure 2a) 
and a parallel-resonant circuit (Figure 2b) can be 
found by dividing the inductive reactance by the 
resistance: 

XL 
Ore R 


In Figure 2b, you will see a parallel resonant 
circuit with a capacitor in parallel. The Q is found 
by dividing the capacitive reactance by the resis- 
tance: 

Xe 
a R 


The dielectric materials of capacitors normal- 
ly have extremely high resistance, in the hundreds 
of thousands of megohms. If the dielectric leaks 
even a little, however, the ratio of resistance across 
the capacitor decreases tremendously, lowering 


the Q of the capacitor as well as the Q of any res- ' 


onant circuit in which it is used. 

A shunt resistor is often connected across a par- 
allel inductive-capacitive (LC) circuit to lower its 
Q. This makes the circuit less sensitive to any one 
frequency. A parallel resonant circuit with a load- 
ing resistor shunted across it to lower the Q is 
shown in Figure 1. The lower the value of the par- 
allel'resistance, the greater the proportion of re- 
sistive current flowing in the circuit. With so low 
a resistance the source sees the LCR circuit more 
as a resistance than as a resonant circuit; the cir- 
cuit has low impedance. Because of the resistance, 
current of all frequencies will flow from the source 


to the circuit. Higher Q in a resonant circuit will 
mean proportionally greater current will flow with- 
in it at the resonant frequency. 


Calculating Q in a Capacitive Circuit 


Example: Solve for Xc¢ where Capacitance = 
100 pF, the frequency is 1 MHz, and there is a 
100k ohm resistor across the circuit, as shown in 
Figure 1. 

1 


KC'= a Ge 

ENTER DISPLAY 
6.28 [X] 1 [EXP] 6 [=] 6280000 
[X] 100 [EXP][+/-] 12 [=] 0.000628 


[1/X] 1592.356688 X = 1592 
1592 [+] 100,000 Q=0.016 

Since the Q of a coil is usually much lower than 
the Q of a capacitor, the coil is the controlling fac- 
tor for the Q of LC circuits. Some of the methods 
of attaining a higher-Q coil are: 1) using larger or 
more conductive wire to reduce skin effect; 2) 
spacing the wire of the coil by a distance approx- 
imately equal to the diameter of the wire used; 3) 
using a coil with a length slightly greater than its 
diameter (for single-layer coils); 4) using low-loss 
core materials to decrease eddy-currents and hys- 
teresis losses; and 5) insulating the wire with a 
material that has low dielectric hysteresis loss. 
This increases the Q of the capacitance that exists 
between adjacent turns in a coil, known as dis- 
tributed capacitance. 

The Q of resonant circuits used in amateur ra- 
dio may be about 5 to 15 in ham transmitters, 25 
to 200 in RF tuned circuits in receivers, or sever- 
al hundred in specially designed high-Q filter cir- 
cuits. In my next article we will discuss these high- 
Q filter circuits. 73, W7KZE 

You are encouraged to contact the author for 
further information. Write to: Larry R. Luchi 
W7KZE, Electronics Instructor, 9001 Airport Road, 
Everett WA 98204. 


TAPR Membership 


If you've ever used packet radio, then you've already 
connectedtoTAPR. Join and become part of the largest 
packet radio group in the world. TAPR is a non-profit 
amateur radio organization that develops new 
communications technology, provides useful/affordable 
kits, and promotes the advancement of the amateur art 
throughpublications, meetings, andstandards. Membership 
includesasubscriptiontothe TAPR Packet Status Register 
quarterly newsletter, which provides up-to-date news and 
uset/technical information. Annual membership US $15, 
Canada/Mexico $18, and outside North America $25. 
Look for our classified ad for FREE booklet offer! 
Contact TAPR for brochure on kits and services. 


TAPR * P.O. Box 12925 © Tucson, Az © 85732 
Office (817) 382-2825 
TAPR is a Non-Profit R & D Corporation 
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X-BAND TRANSMITTER 


Miniature (21% x 3% x 
—]|1") GaAs microstrip 


vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi- 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great forlong-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica- 
tion links. 

Complete Assembled System 


Parts & Instruction Kit 
Plus $2.00 Shipping and Handling 


P.O. Box 80096, Fort Wayne, IN 46898 
(219) 489-1711 
Visa « MasterCard » Check « Money Order « COD 
Money-Back Guarantee 
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Radio Fun 


PacketPeT fet 


For Windows 


PC Terminal Software For Your TNC! 


v Use up to 4 TAPR, KAM, MFJ, 
PacComm or PK88/232 type TNCs 
in any combination simultaneously 

“Multiple Connect Support, Logging 

v Integrated Text Editor / Viewer 

v Binary File Transfers with Chat 

v ANSI Color Graphics Support 

v Macros & User Definable Menus 

v Selectable Fonts & Colors 

v User Manual & 1 mb of Online Help 


$49.95 + $2.90 Shipping & Handling 
Florida residents add sales tax. 

Please Send Check or Money Order 
and your Amateur Call Sign to: 


Chuck Harrington Software, Inc. 
1565 Brazilian Lane 
Winter Park, FL 32792-2309 
(407) 679-9017 
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BROWNVILLE SALES CO., INC. 


Route 2. Box 104. Stanley. WI 54768 
715-644-2112 (Voice) * 715-644-2621 (Fax) 


ees 
SAVE ON ALL ALINCO RADIOS. . 
DR130 High Power 2M Mobile DJ-580T Dual Band HT 


AND SAVE EVEN MORE ON THESE ALINCO CLOSEOUTS 
DJ-560T/A 2M/70cm Twin Band HT 
Closeout Priced at $299 
DR-592T 2M/70cm Twin Band Mobile (590 Upgrade) 
Closeout Priced at $499 
DJ-162TD 2M FM HT (Dry cell) 
Closeout Priced at $199 


_| Ni-Cad Battery & Charger 


Closeout Priced at $35.00 with radio purchase 
ARRL. NARA, Artsci, etc. books, video/audio/com puter tapes at a discount. 
1993 ARRL “Now You're Talking” for no-code license $15.00 
High gain 2M base antenna $32.00 
Saving you money at BROWNVILLE SALES CO., INC. 
Your Discount Ham Source 
Route 2. Box 104, Stanley, WI 54768 


715-644-2112 (Voice) 715-644-2621 (Fax) 
Flyers-stamp 
N9MEH Rich N9MEI Jo 
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letters 


| Write to: Radio Fun Letters 


70 Route 202-N 
Peterborough NH 03458 


Please write to us! Tell us what you’ve 
been doing, what you think of ham ra- 
dio, and what you like or don’t like about 
Radio Fun. Starting with the June 1994 
issue, if we publish your letter, you’ll get 
a free one-year subscription (or exten- 
sion) to Radio Fun. Send your letters to 
us at the address above, or fax us at (603) 
924-9327. Be sure to type or print legi- 
bly, and include your full name, callsign, 
and complete address. 


Grady W. Eaton, Milton FL Waync, I 
read your January 1994 “QLF” column and 
appreciated your historical background com- 
ments On amateur radio. A great big “thank 
you” to all hams who kept this hobby(?) 
alive until I finally took the plunge. 

Like you, I believe there is an ongoing 
need and ample room for changes in the li- 
censing/delicensing procedures currently 
in effect. 

Prior to attending a Novice class, the on- 
ly contact I had with amateur radio was a 
couple of phone patches from exotic parts 
during my Navy career. I was also familiar 
with what a Collins KWM.-2 rig looked like 
as I flew for two years with one sitting above 
my head. Sure, I turned the knobs and twist- 
ed the dials but the only thing I knew was 
that a meter was about 39" or so. 

My relatively brief (so far) experience in 
ham radio has increased my knowledge of 
it several times over and yet I remain a 
know-nothing. I do know this, however: 
Due to age, health or what-have-you, I will 
probably never rise above my present clas- 
sification due to antiquated procedures cur- 
rently in effect. 

I will therefore stick with my °735 anda 
dipole, and well over $700-worth of an- 
tennas will remain “new-in-the-box.” I don’t 
expect to purchase any more major items 
under the current situation. 

As for radio clubs, I have supported one 
school club to the tune of four or five $100 
donations, with nary a word of “thank you.” 
I will, however, continue to support a club, 
but it will be one closer to home. I can ap- 
preciate the educational value of this hob- 
by. 

I admire and respect the views of you 
“anti-establishment,” “troublemaker” types. 
In addition to making good reading, it helps 
to “keep ’em honest.” I’m also glad tHat 
you’re able to express your views. 

Keep writing ‘em and I'll keep reading 


> 


em. 


Sell your 
used gear in the 


Radio Fun 
Flea Market 


Call 
Judy Walker 
today: 
1-800-274-7373 


NEW HAMS-SWL’'S-OLD TIMERS 


Se TO} Jere iets 


Rosewood Co. stocks over 200 titles from 


ARRL, NARA, C@, AMECO, WSYI 
Group, Universal Radio, Callbook and many 
others. We have study guides, antenna 
books, callbooks, repeater directories, 
modification manuals, software and even 
video courses. Rosewood has it all! 


(=) 


1-800-875-7762 
CALL OUR ORDER LINE TODAY! 
Ask for Kathleen, KB4HWC or Ray, 
WA4OMM, for same-day service. 


We have what you’re looking for 


BRIGHT NEON eas 95 


Bright Neon QSLs that jump off the wall. 
Black ink on 65# Postcard Stock with six 
Neon colors to choose from: Neon Blue, 
Neon Purple, Neon Lemon, Neon Orange, 
Neon Red, and Neon Pink. Printed in format 
shown, state outline & logo included at no 
extra. charge. (Please indicate if you want 
ARRL logo when ordering). 
250 QSLs $ 26.95 
500 QSLs $30.95 1000QSLs $36.95 
plus $3.95 shipping U.S. 


Ham it up with all six Neon colors, order 
the Rainbow Box for. only $4.00 more. 
You'll be hard pressed to beat the price 
while creating such STAND OUT quality. 


‘TyNQOKK 


Citi ta) mw 
PSE OBL THK a 
Send your check or money order along with 
(Printed or Typed) Name, Address, (including 
County), Call Letters and Color of Stock 
TO: BB&W Printing 
803 N. Front Street 
McHenry, IL 60050 
Custom job or Different Stock, No Problem, 
Call: (815) 385-6005 


Don’t miss out on any of the FUN! 
Call 1 (800) 257-2346 today 
and subscribe to Radio Fun! 


$ 63.00 


- PB-13S KENWOOD 1200ma $ 49.75 


EBP-24S ALINCO 1500ma $62.00 


Now Ontly $40 Each 


B One Year Warranty 

@ Matched cell construction 

B Case re-build service 

@ Long life, extended operating time 
@ Made for HAMS, by HAMS 

Add $4.00 Shipping & Handling for first battery. 


$1.00 for each add'l battery - U.S. only 
Connecticut residents add 6% tax. 


Available 
from your 
dealer... 


“the only thing low about our charge is the cost... 
1-800-634-8132 
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The Lafayette KT-200 Receiver | 


by Allie C. Peed, Jr. K2DHA 


As akit, the KT-200 represents a departure 
from the usual kit practices. As soon as you 
unpack it, you'll note that by usual kit stan- 
dards you are about half-finished already. All 
of the mechanical mounting is already 
completed for you. Tube sockets, transform- 
ers, main tuning capacitor, filter capacitor, 
controls, and even knobs and pilot lamps are 
all in place. The tuning mechanism is already 
installed and operative. The dial cords are 
strung and the flywheels are in place. And, 
best of all, the complex assembly of coils and 
alignment capacitors for the oscillator, 
mixer, and RF amplifier stages are mounted 
and prealigned, but more about this later. 

Circuitwise, the KT-200 is conventional, 
straightforward, and a good design. It 
consists of a6BD6 RF amplifier, a 6BE6 
mixer, a separate 6BE6 oscillator, two 6BD6s 
as 455 kHz IF amplifiers, a 6AV6 detector, 
AVC rectifier, and first audio amplifier, 
another 6AV6 BFO (Beat Frequency 
Oscillator) and shunt-type noise clipper. A 
6ARS serves as the audio power amplifier and 
aSY3 as the rectifier completes the nine-tube 
complement. 

Many receivers commonly use a single 
6BE6 pentagrid tube as both oscillator and 
mixer. However, in the interest of stability, 
the designers of this circuit have chosen to 
devote separate 6BE6s to the mixer and 
oscillator functions. This contributes to 
stability since it greatly reduces the tenden- 
cy of the oscillator to “pull” on strong signals 
and probably it also lessens thermal drift 
problems. 

AVC voltage is applied to both the RF and 
IF amplifier stages. A front panel control 
provides for disabling the AVC in its MVC 
(Manual Volume Control) position. This same 
switch in its third position (BFO) serves the 
dual purpose of turning on the beat oscillator 
and disabling the AVC for copying CW or 
SSB signals. 

Instead of the traditional RF gain control, 
the KT-200 is provided with a manual IF gain 
control. Thus, the RF amplifier runs fully open 
all the time except as modified by the AVC 
bias. The IF gain control is simply a 10k 
potentiometer in series between ground and 
the two cathodes of the IF amplifier tubes. 
Therefore it does not afford a complete range 
of control from cut-off to full gain as is the 
case with RF gain controls. It does, how- 
ever, provide sufficient control to keep strong 
signals from over-driving and distorting. 

A stand-by switch opens the plate supply 
lead to the RF amplifier, mixer, and oscilla- 
tor stages while leaving the remainder of the 
stages powered. This is perfectly adequate 
and probably contributes to quick recovery 
time and stability when break-in operation is 
used. The stand-by switch terminals are brought 
out to a five-pronged socket on the rear apron 
of the chassis for connection to a break-in 
relay in the station control system if desired. 

All of the components are of Japanese 


manufacture and appear to be of excellent 
quality. The use of a few wax impregnated 
bypass capacitors/is probably the lone 
exception. While these are of good quality, 
modern receiver construction practice is to 
use plastic or ceramic encapsulated 
capacitors which can be expected to give 
longer service. 

The cabinet, panel, and chassis are a 
pleasant surprise. They are of heavy-gauge 
steel, including two heavy diagonal braces 
between the chassis and top of the front 
panel. This contributes to the receiver having 
the ruggedness of a piece of military gear 
when completed. It should assure good 
mechanical stability of the finished assembly. 
The cabinet and panel are finished in gray 
wrinkle finish, and the cabinet is provided 
with numerous louvers to allow good circu- 
lation and heat dissipation from the interior. 
Both bottom and top are provided with hinged 
access doors of ample size and good fit. 

A unique feature of the chassis is that ground 
points are formed by punching out “U-shaped” 
tabs in the chassis. These are bent out from 
the underneath side of the chassis by the 
constructor and ground leads are wrapped 
around them and soldered. This feature should 
give positive grounds, avoiding difficulties 
with loosening of screwed-on ground lugs 
and interface corrosion between ground lugs 
and the chassis. However, the kit builder 
using a low-wattage soldering iron might 
encounter difficulty in heating these ground 
tabs hot enough to assure a good solder job. 

The S-meter is 1-1/2"-square and it is 
connected with a multiplying resistor and 
calibration control from the cathode of the RF 
amplifier to ground. Essentially, it measures 
the voltage developed on the cathode, which 
is a direct function of the strength of the 
received signal. Calibration of the S-meter is 
accomplished by temporarily shortening the 
antenna terminals on the back of the set and 
adjusting the “S-Meter Adjust” control on the 
front panel until the meter reads zero. Un- 
fortunately, this zero position varies from band 
to band and requires frequent re-adjustment 
if you are band-hopping. When the meter is 
adjusted to give proper readings on the short- 
wave bands, switching to the broadcast band 
will pin the meter unless you back off on the 
control. Then you are out of calibration when 
you return to the higher frequency bands. 
Perhaps the best operational scheme here is 
to tune the receiver to a clear spot on the band 
in question and adjust the control to make the 
meter read just slightly above zero. Your 
S-meter readings then will be in terms of 
signal strength above background noise, which 
is a meaningful relative reading. 

Assembly of the kit consists chiefly of 
wiring in all of the components which are 
mounted on their pigtail leads, and connect- 
ing the terminals of those items which are 
premounted on the chassis and panel. The 
only part which might be considered difficult 
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is the wiring of the bandswitch since this 
requires careful attention to directions, and 
some work in rather cramped space at times. 
Total wiring time for a careful, experienced 
worker shouldn’t exceed 10 to 12 hours, and 
even the rankest novice kit constructor should 
be able to complete the job in 15 to 20 hours. 


Pre-Alignment 


Your writer has, through experience, de- 
veloped a tongue-in-cheek attitude toward 
kits which are sold claiming pre-alignment 
of the tuned circuits. Most such kits result in 
a completed unit which is aligned well enough 
to work after a fashion, but most of them 
require alignment for optimum operation. The 
KT-200 proved to be almost an exception, 
however. By virtue of the fact that the tuning 
coils and capacitors are premounted and aligned, 
the overall alignment was quite good and 
only required a minimum of touching up to 
achieve the sensitivity and selectivity claimed 
in the specifications. In particular, the fre- 
quency calibration of the main tuning dial 
scales was outstanding. Anyone who has 
ever spent hours tuning between the top and 
bottom of four bands while juggling padder 
and coil adjustments will certainly be appre- 
ciate this feature of the KT-200. 
~ Similarly, the IF transformers were close 
enough to proper alignment to allow them to 
be peaked by ear by the kit constructor who 
is not equipped with a signal generator and 
voltmeter. The only exception to this good 
alignment was the BFO coil, which was con- 
siderably out of tune. However, this is aligned 
by simply adjusting the core until a zero beat 
is heard in the speaker or phones, and hence 
it was not difficult to bring into line. 

It was previously mentioned that frequen- 
cy calibration of the main tuning dial was 
excellent. However, two-dial tuning of this 
type in general suffers from poor re-set 
accuracy and since, in this case, the main 
tuning dial does not have index marks for set- 
ting to the amateur bands, location of the ham 
bands becomes a small problem. The band- 
spread dial is not calibrated, except for an 
arbitrary 0-100 logging scale. The selectivi- 


ty of the receiver is good enough to justify 
the use of a great deal of bandspreading; i.e. 
the bandspread control provides for a slow 
tuning rate, enabling accurate tuning. But, this 
good feature is at the expense of coverage on 
the bandspread dial and one complete sweep 
of the bandspread scale does not cover fully 
any ham band in its entirety. It is necessary 
to re-set the main tuning in order to tune a 
whole band. 

If a 1,000 kHz crystal calibrator is avail- 
able, it can be used to good advantage in 
spotting the proper ham band settings of the _ 
main tuning. Set the bandspread dial to 100 
(maximum capacity) and tune in the 1,000 
kHz marker at the lower end of the band in 
question. Then the bandspread will tune up 
the band from the lower edge. At the limit of 
the bandspread tuning if you wish to tune fur- 
ther up the band, it will be necessary to “fudge” 
the main tuning up a fraction. In practice, this 
isn’t as much of a handicap as it sounds since 
the bandspread is sufficient to cover the 
entire phone or CW subband on most of the 
bands, and it is seldom that an operator 
operates both modes at one operating session. 

The lack of bandspread calibration is no 
real handicap in modern operation, which calls 
for zero-beating the station that you are work- 
ing with your transmitter VFO. You must, 
however, assure yourself that your transmit- 
ter is operating within the proper frequency 
limits by some other method than your 
receiver’s calibration, unless you provide the 
receiver with a crystal calibrator and learn to 
use it properly. 

Mechanically, the bandspread tuning is 
interesting. In the main tuning capacitor, one 
plate is omitted in the center of each of the 
three rotor sections. Then, on a separate shaft 
from the opposite side of the capacitor, a 
single plate is turned into this gap in each 
stator section from the bandspread tuning 
shaft—a very neat arrangement. 

The instruction manual is quite complete, 
but there are a sprinkling of errors and omis- 
sions which must be watched. For example, 
a correction sheet enclosed with this particu- 
lar kit changed the instructions for wiring the 
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RF Hazards 


The FCC is considering new rules which could 
require radio amateurs and others to show they 
comply with certain standards of radio frequen- 
cy radiation safety. Those guidelines have been 
recommended jointly by the American National 
Standards Institute (ANSI) and the Institute of 
Electrical and Electronic Engineers (IEEE). 

The Commission’s proposal raises complex 
engineering and public health 
issues. Compliance could cost 
in the millions. 

For the last decade, the FCC 
has required commercial broad- 
casters to prove their operations 
do not expose their employees 
or the public to RF radiation in 
excess of the ANSI standards. 
Until now, amateurs have been 
exempt from these regulations. 
In addition, the guidelines were 
updated in 1992 and the FCC 
may decide to adopt these much 
stricter standards. 

At press time, the Commis- 
sion had extended the comment 
period on Docket 93-62 three 
times at the request of various 
industry groups. TNX W5YI Re- 
port, Issue #3, February 1, 1994. 


Shuttle 
Ride Was 
a GaAs 


If you have ever built a pro- 
ject utilizing a GaAsFET, var- 
actor, or diode, you already know 
the value of semiconductor de- 
vices made with gallium arsenide. 
Now the market for gallium ar- 
senide could go sky high after 
the February flight of the space 
shuttle Discovery. 

Astronauts conducted epi- 
taxial thin-film growth experi- 
ments in what NASA calls the 
Wake Shield Facility—a 12-foot- 
diameter stainless-steel disk used 
to create an ultra-vacuum in 
space for epitaxial growth of 
these GaAs thin films. The vac- 
uum created was designed to be 
thousands of times more effec- 
tive than the best laboratory could 
create on earth. 

A consortium of high-tech 
companies, universities, and 
government laboratories is spon- 
soring the program, which is 
projected to continue through” 
1997. If successful, devices 
grown in space could find ap- 
plications in digital cellular 
phones, high-definition televi- 
sion, fiber-optic communica- 
tions, opto-electronics, and per- 
haps your next home-brew pro- 
ject. TNX Electronic Engineer- 
ing Times. Issue 783, February 
7, 1994. 


Nerdfest 
"94 


Where can you go for a good 
time if you are technically savvy 
but dress in clashing outfits and 
bandaged glasses? The Dayton 
Hamvention? Not necessarily. 

After withstanding years of 
snickers for their less-than-fash- 
ionable clothing and stunted so- 
cial skills, more than 2,000 so- 
called “nerds” emerged from 
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their computer cubicles to attend “Nerdstock” at 
a Dallas convention center in February, The 
computer jock’s equivalent of Woodstock was 
organized by Computer Associates to honor soft- 
ware and technical support types who identify 
with the nerd lifestyle. 

Organizers warn you should not confuse nerds 
with “geeks,” another misunderstood subculture. 
Computer Associates Chairman Charles Wang 
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said, “A nerd is a dedicated technologist who 
may not care how he or she dresses. A geek is 
someone who doesn’t care how he dresses—but 
can’t handle technology.” In all seriousness, Wang 
said that nerds are vital contributors. The con- 
vention was criticized by an official from the 
IEEE for reinforcing a negative stereotype. TNX 
Electronic Engineering Times, Issue 786, Febru- 
ary 28, 1994. 


Irvine, CA 92718 


CORPORATION (714) 458-7277 © FAX (714) 458-0826 


ASTRON POWER 
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TAPR Has Moved 


Tucson Amateur Packet Radio has relo- 


-cated to new offices. The new mailing 


address is: Tucson Amateur Packet Radio, 

8987-309 E. Tanque Verde Rd. #337, 
Tucson, Arizona 85749-9399. The voice 
telephone number is (817) 383-0000: FAX 
(817) 566-2544. TNX WSYI Report, Issue #3, 
February 1, 1994 


SUPPLIES 


¢ HEAVY DUTY © HIGH QUALITY © RUGGED © RELIABLE 


SPECIAL FEATURES 


¢ SOLID STATE ELECTRONICALLY REGULATED 
e FOLD-BACK CURRENT LIMITING Protects Power Supply 


from excessive current & continuous shorted output 


e CROWBAR OVER VOLTAGE PROTECTION on all Models 


MODEL VS-50M 


SL SE 
> L SERIES 


RM SERIES 


MODEL RM-35M 


RS-A SERIES 


MODEL RS-7A 


RS-M SERIES 


RS-S SERIES 


MODEL RS-12S 


except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY @ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-11A e 
SL-11R e 
SL-11S e 
SL-11R-RA ° 


cs* Size (IN) 
(Amps) HxWxD 


PERFORMANCE SPECIFICATIONS 

© INPUT VOLTAGE: 105-125 VAC 

© QUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Shippin 
We tos, 


2% x 15 x 9% 12 
2x7 x9% 
2% x 17h x 954 
434x7 x9% 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 3 
RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL Duty (Amps) 

RM-12A 9 


RM-35A 
RM-50A 
RM-60A 
Separate Volt and Amp Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Continuous 
Duty (Amps) 
2.5 


Colors 
Gray Black 


3 
4 
5 
5 
16S) 
9 
9 
16 
25 
37 
57 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 9 
Separate volt and Amp meters 
RS-20M 

RS-35M 25 


RS-50M 37 
RS-70M 56 


16 


ICS* 
(Amps) H 


Size (IN) Ship ing 

xWxD Wt [Ibs 
32 x 6%e x 7 6 
Sie x 6% x 7% 


Size {IN} 
HxWxD 
5% x19 x 8% 
5% x 19 x 12% 


54 x 19 x 12' 
7x19 x 12'2 


int 4) 


54 x 19 x 8% 
54 x 19 x 12% 
5% x 19 x 12 
7x19 x 12% 


Size (IN) 
HxWxD 
3x 4% x 5% 
4 3% xX 642 x9 
5 312 X 6% XK 7% 
7 3% x 62x 9 
4X 7% x 10% 
4X 7 x 10% 
4%2x8x9 
4x 72 X 10% 
5x9x 10% 
5x 11x 11 
6 x 13% x 11 
6 x 13% x 12% 
Size (IN) 
HxWxD 


ICs* 
(Amps) 
3 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wt. (Ibs.) 


4%2x8x9 13 


5 x9 x 10% 18 
5x 11x 11 27 


6 X 13% x 11 46 
6 x 13% x 12% 48 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 

Continuous 

Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 5 2 
VS-20M 9 
VS-35M 15 
VS-50M 22 


MODEL 


Variable rack mount power supplies 
VRM-35M 25 15 
VRM-50M 37 22 


Built in speaker 


MODEL 

RS-7S ° 

RS-10S ° e 

RS-12S ° ° 
e 


Continuous 
Duty (Amps) 
5 


Colors 
Gray Black 


RS-20S 
SL-11S 


*|CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 


Ics° 
(Amps) 
@13.8V 
12 4nx8x9 13 
20 5x 9x 10% 20 
35 5x 11x 11 29 
50 6 X 13% x 11 46 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 


35 
50 


5% x 19 x 12% 
5% x 19 x 12% 


Size (IN) ” Shipping 

HxWxD Wt. (Ibs.) 
4x 72 X 10% 10 
4x 72 X 10% 12 
4%2x8x9 13 
5x9 x 10% 18 


2% X 7° x 9% 12 
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P.O. BOX 368 

E. HAMPSTEAD, NH. 03826 
603-329-6995 8AM -9 PM 
FAX 603-329-4499 


JADE PRODUCTS. INC. 


PUTTING THE AMATEUR BACK INRADIO 


FUN-KIT LINE 
NEW! LADDER-LINE MULTIBAND ANTENNA KIT 


CHOOSE 80 OR 40 METERS AND CUT FOR 
THREE OF THE FOLLOWING: 30, 20, 17, 
15, 12, oR 10M. PURCHASE COAX OR 
Twi-LEAD FEED LINE SEPARATELY. 
AN-05 80 M.. =e 

AN-06 40 M.. 


TWIN-LEAD LADDER-LINE 2 M J-POLE ANTENNA 


GREAT FOR THOSE W/O SPACE, ONLY 60 IN. (1.5M). 
RUGGED CONSTRUCTION. COMES WITH STANDARD 

SO-239 COAX CONNECTOR. NEEDS NO ASSEMBLY! ROLLS 
UP FOR TRAVEL—TAKE IT ON YOUR NEXT TRP, 

AN-03 JADE-POLE 

AN-04 JADE-POLE KIT 144 muz OR 220 Mxz...$ 8.95 


JADE-POLE 
TWO MET 
ANTENNA 


$0-239— 


TWIN-LEAD MARCONI ANTENNAS 
EASy TO ASSEMBLE. TRIM TO LENGTH & ADD 
COAX. HALF THE SIZE OF A DIPOLE.NEEDS NO 
TUNER. MAX PwR: 700 W/ 500. 

AN-01 160 METER ANTENNA......... $39.95 
AN-O2 80 METER ANTENNA $34.95 


S \. _BC-01 BATTERY CHARGER KIT 
(Lea-Acip/GEL CEL) Uses THE UC3906 LC, 
ic) a CONT, DUTY BATTERY CHARGE. QUALITY 
[ce oeres COMPONENTS: PCB MOUNTED PWR XFMR, 
EMI LINE FILIER, AMMETER, ENCLOSURE & 
ASSY MANUAL. For 12V BATTERIES (BULK RATE 1 A), PROGRAM OTHER 
VOLTAGES OR CURRENTS. 11 0/220 vac, 50/60 Hz. 
BC-02 BCO! LEsSENCLOsURE, EMI FILTER & METER... .- $39.95 
BC-O3 BCO2 Less xPor. NEEDS 16- 21 VAC 50/60 Hz @1.2 A..$29.95 
EK-01, EXPERIMENTER'S KIT 
DESIGNED FOR RADIO EXPERIMENTATION. INCL. PCB, NE602AN, MC1496, 
LM386, 7.5 X8.5 X3.5 ENCLOSURE, HARDWARE & MANUAL ........-.. 


LADDER-LINE 
MARCONI 


10-00001 EXPERIMENTER'S PCB ........ 

31-00001 ENCLOSURE 7.5 x8.5 x3.5" 

45-00001 NE602AN MIXER OSCILLATOR $2.25EA OR 6 FOR. 

45-00003 UC3906 BATTERY CHARGER CHIP.......... 

45-00004 NE604AN IF-LIM-PHASE DETECTOR. 

45-00005 8044ABM CURTIS KEYER CHIP.... 

45-10001 LM338K POS. V. REG, 5 A,1.5- 33 

45-10002 LM350K POS. V REG, 3A, 1.5-33V. 

45-10003 MC3423P1 OVER VOLTAGE SENSING CHIP. 

MC-00003 DOG-BONE ANTENNA INSULATORS > 

VISA, MASTERCARD, CHECK OR MONEY ORDER ACCEPTED 

USA SHIP COST: $5.00 FOR 1ST $100;$1.00 FOREA ADDL $100, NO MIN. ORDER. 
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Sell Your Product in Radio Fun 
Call Doug Johnson Today! 
1-800-274-7373 


The Lafayette KT-200 


Receiver 
Continued from page 6 


main filter capacitor. However, this kit 
appeared to have one of the original type 
capacitors in it. When wired according to the 
correction sheet, the second section of the 
filter capacitor was connected with reverse 
polarity and the first section was unground- 
ed. As a result, all of the voltages were low 
by a large amount and there was excessive 
hum. Indeed, this could lead to the demise of 
the filter capacitor if not found and cor- 
rected quickly. Reference to the terminal 
notation on the capacitor can clear up the 
problem. 

A couple of omissions which will be caught 
quickly by the experienced kit builder but which 
might trip the novice are worthy of mention. 
One relates to the pilot lamp wiring. There are 
two pilot lamps—one for each tuning dial. The 
instructions direct the wiring only of the one 
on the bandspread dial while the second one 
is not mentioned or shown in any of the illus- 
trations. Perhaps this is a change in the design 
which has not yet been worked into the man- 
ual. It is necessary only to run a couple of leads 
from the wired lamp socket to the other one in 
order to make both operate. 

Another oversight appears in the rather 
detailed instructions for aligning the BFO. In 
the course of this procedure the manual fails 
to direct that the BFO be turned on with the 
front panel switch. 

In the tabulation of voltages, the instruc- 
tions fail to give directions for the setting of 
all of the front panel controls. This can lead 
to some readings which are perfectly normal 
but quite at variance with those given in the 
table. For example, it is obvious that the BFO 


must be turned off to obtain the readings 
given in the tabulation on the BFO tube. Like- 
wise, some of the grid voltages will be 
different from those in the table, depending 
on whether the AVC is activated or not, and 
whether a signal is present or not. 


Modifications 


Two modifications suggest themselves as 
being worth consideration by those who may 
assemble one of these units in the future. One 
is to take advantage of the three unused prongs 
of the five-prong rear apron socket to bring 
out a power take-off for a Q-Multiplier, TR 
Switch, crystal calibrator, or other low-drain 
auxiliary station accessory. Connect one pin 
to ground, one to the 6.3 volt filament line, 
and one to the plate voltage from the output 
of the filter. It is a good idea to mark these on 
the chassis beside the socket so that when 
you want to use it, you can recall how you 
wired the socket without having to open the 
cabinet and trace the wiring. 

The second modification relates to the 10 
watt resistor used as part of the power supply 
filter (R21). This generates considerable heat 
and it is in rather close proximity to the 
oscillator coils and padders. Since the set was 
found to have a very substantial amount of 
drift for about the first 10 or 15 minutes of its 
operation from a cold start, it seemed prudent 
to move this resistor over to the side of the 
chassis away from the coils and nearer some 
of the ventilating holes. This move dimin- 
ished the warm-up drift appreciably and made 
for more rapid stabilization. 

The BFO in the particular unit tested failed 
to provide sufficient injection to allow for 
good SSB reception. It was necessary to 
increase the size of the small tabular capaci- 


tor which coupled the BFO output intothe 


second detector. The 2.2 pF capacitor sup-- 
plied was too small. A 10 pF disc ceramic 
gave more suitable injection level and aneven 


larger one might be desirable. (Two pieces of — ! 


hook-up wire twisted into a gimmick capac- 
itor might serve as well.) * 

While the receiver is capable of good SSB 
reception, it must be observed that tuning in a 
sideband signal with the small BFO knob on 
the panel can be a bit tedious. A larger knob, 
or planetary reduction drive would be of some 
assistance. 

Operation of the KT-200 during the limited 
time since its construction has left the 
impression that it is definitely a hot performer 
even on 10 meters where many single- 
conversion general coverage units with 455 
kHz IFs fall down. No problem was encoun- 
tered with images, no doubt due to the isola- 
tion and attenuation provided by the RF 
amplifier stage. Sensitivity is very good and 
selectivity is adequate, although the addition 
of a Q-Multiplier would be useful for opera- 
tion in the crowded ham bands. After the warm- 
up drift previously discussed, the stability is _ 
excellent—good enough even to allow satis- 
factory reception of single sideband signals. 
Incidentally, as sort of a bonus, this receiver is 
an outstanding performer on the broadcast band. 

In summary, the KT-200 appears to be an 
excellent value for a middle-priced general 
coverage receiver. It is worthy of serious con- 
sideration by anyone ready to graduate from 
the inexpensive five- or six-tube general cov- 
erage receivers, but not yet in a position to 
purchase one of the top-flight communications 
receivers. Or it might be useful as a second 
receiver to supplement your ham-band-only 
hearing aid. 

Reprinted from 73 Magazine, May 1961. 


STARR 
COMMUNICATIONS 


Antennas and Electronics Accessories 
for the Professional Amateur 


PRO14CM 
1/4 Wave-2 M 
3/4 Wave - 70 CM 
Can be cut 


PROS8M3 
BLACK 
3 INCH CERAMIC 
MAGNETIC MOUNT 
KIT WITH 18 FT. COAX 


STARR Price 
29.95 


5/8 wave vertical 
mobile antenna 


STARR Price 


13.95 


HEAVY DUTY 
CHROME 
3 INCH 
CERAMIC 
MAGNETIC MOUNT 
KIT WITH 12 FT. 
COAX 


' 
OQ Fits standard mounts 
Come see us 

at Salina Kansas 


aay 
¢ = Talk in at 
Hamfest June 5th 147.03* 


Both antennas available 
with PL-259 or BNC, Your Choice. 
Dealer Inquiries Welcome. 


STARR 
COMMUNICATIONS 


P.O. Box 591 Salina, KS 67402-0591 
913-823-0522 
1-800-484-9453 


(Code 7827) 
Bart Jones, Owner KBGHAW 


Tunable 
144 thru 149 MHz 


Antenna base 3/8-24 
thread 


CIRCLE 366 ON READER SERVICE CARD 


Corner Beam? 


SWR < 1.2:1 across the band. Gain of a 15 ft Yagi. No 
dimension over 7 ft. 40 dB Front-to-Back Ratio. 60° 
Half-power Beamwidth. Mounts directly to mast. Ver- 
tical or Horizontal Polarization: 2 meters $145. 220 
MHz $145, 70 cm $115. Dual 146/440 $165. Weighs 
only 10 Ibs. Add $11 Shipping & Handling. Info $1. 


Antennas West order HotLine 
Box 50062-F Provo UT 84605 801-373-8425 
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RACK BOXES NEW DEEPER SIZES 


DESCRIPTION 
WxDxH(IN) 
19x5% 1,75 


MODEL DESCRIPTION 
WxDxH(IN) 


19x 12x35 


2AU12 
2RU15 
2RUIT 
SRUS 
SRUT 
3RU10 


19x 15x35 
19x 17x95 
19x5x5.25 
197x525 
19x 10x 525 
19x5x35 SRUI2 19x 125.25 
19X7x35 SRUIS 19x 15x525 
19x10x35 3RUI7 19x17x5.25 
PREPAID ORDERS SHIP GROUND FREE (48 STATES) 


PRICE 
45.25 
48.25 
51.25 
46,00 
4850 
51.00 
54.00 
57.00 
60.00 
SESCOM, INC. 


2100 WARD DR.,HENDERSON, NV 89015 USA 
P54 USA/CANADA (800) 634-3457 FAX (800) 551-2749 
OFFICE (702) 565-3400 FAX (702) 565-4828 


TECH LINE" (702) 565-3993 M-Th 8 am to 4 pm (PST) 


19x7x 1.75 
19x 10x 1.75 
19x 12% 1.75 
19x 15x 1.75 
19x17x 1.75 
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Amateur Radio 
Callsign Database 


SAM 


Find Hams quickly and easily by 
Callsign or by Name. Search for 
a specified City, State, or Zip 
Code. Print with standard or 
customized output, ideal for 
mailing lists, QSLs, etc. Added 
information about each ham 
available through SAM Option 
files. NEW FOR ‘94, search filters 
that allow you to specify FIRST 
NAME, LICENSE CLASS, AGE, 
STREET ADDRESS, or CALL 
SUFFIX, AREA, OR PREFIX. 


IBM-PC Compatible AND NOW 
FOR THE MAC. Requires 17 MB 
of hard drive space and a high- 


density floppy drive for 
installation. NEW CD-ROM also 
available. 


Disk Version $39.95 CD-ROM $39.95 
SAM OPTIONS $7.50 EACH 
Shipping and Handling $5.00 
RT SYSTEMS, INC. 
8207 Stephanie Drive 
Huntsville AL 35802 


1-800-723-6922 or 1-205-882-9292 
Visa, MasterCard, or Discover 


QRP—FUN—QRP—KIT 


Anybody can 
work the world 
running 1kw, 
but you have 
to be good to 
do it with only 
1 Watt. Want 
to find out how 
good you really 
are? Then try 
this little rig. 
Crystal control, 
your choice of 
bands, 80, 40, 
30, 20, 15m.) 
Built in key, 
built in antenna 
switch. All built 
into a2 1/4x3 
3/8 case. Op- 
erates on 12 VDC. Small enough to slip into your shirt 
pocket. Order now and receive a U.S. map in black and 
white so you can color in the states as you work them 
on your way to that W.A.S. award. The map also lists 
the QRP operating frequencies. 


QRP KIT & CASE..........$39.95 


(crystal not included) 


Portable QRP antenna... 


handles up to 150 Watts. Fully assembled to your 
frequency. Small, lightweight, waterproof. Includes clear 
insulated copper wire, center insulator with eyehook, 
end insulators and 50’ of RG174. .......00000» $2 .95 


QRP ANT W/RG8 X.......$34.95 


Add $3.00 Shipping & Handling 
C.O.D. and $3.00 
TX residents add 8% sales tax. 


SOUND 
COMMUNICATION SYSTEMS 
P.O. BOX 47881 
SAN ANTONIO, TEXAS 78265 
(210)590-0175 


y 
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The Uniden HR-2600 


A beauty of a mobile rig! 


by Marc Stern WAIR 


We have an amazing hobby. Every new 
contact is as exciting as the first, no matter 
how long ago that was. Take 10 meters, for 
instance. Just the other day 10 was open as I 
cruised along a road near my house. As I tuned 


around on my 10 meter rig I heard Cyprus, 


Malta, and Ireland. Not being one to let an 
opportunity go by, I called each station, and 
what do you know! They came back to me: 
Cyprus on the first call, Ireland on the first 
call, and Malta on the third. The amazing 
thing is that it was all done with 25 watts from 
Uniden’s modest power level transceiver, the 
HR-2600, into a base-loaded, mag-mounted 
mobiie antenna (Wilson’s 1000). 

The HR-2600 looks the same as its pre- 
decessor, the HR-2510. About the only way 
you can tell them apart is by the HR-2510 
label on the older model and the RPT setting 
on the front panel of the HR-2600. That’s it. 

What are the improvements on the 2510? 
Read on to find out! 


Major Changes 


Table 1 shows what has been added to or 
eliminated from the HR-2510 to make the 
HR-2600. Let’s look at each change briefly. 

¢ Transmit beep: When the HR-2510 was 
first introduced it initiated a telltale annoy- 
ing transmit beep whenever the beep button 
was pushed. I guess it was Uniden’s way of 
trying to indicate an “over” signal for phone 
ops. This feature has been replaced.on the 
2600 by the repeater offset function. 

e Public address: When the HR-2510 
debuted, it had a public address capability. 1 
guess you can tell its heritage, as most 11 
meter rigs have that function, too (why, I can 
only guess). On the HR-2600, the PA func- 
tion has been eliminated in favor of a real 
RIT switch. 

- ¢ RIT control switch: When the HR-2510 
debuted it was equipped with a continuous- 
ly-tuned Receiver Incremental Tuning (RIT) 
circuit. The only problem was that unless 
you left it centered all the time, you couldn’t 
really tell what the receive frequency was. 
There was also no indication of just how far 
away from your operating frequency the RIT 
had placed the 2510, and again, unless you 
left the RIT centered, you never really knew 
where you were. There was also no indica- 
tion that the RIT was engaged at all times. 

Several modifications were published to 
get around this problem, and Uniden 
responded. The addition of the RIT ON/OFF 
switch, in place of the PA switch, is an 


- excellent change. The frequency display 


remains the same when the RIT is engaged, 
but you must physically engage the RIT 
control before it is activated. 

Think about what this seemingly small 


change means. How many times do you think 
the owner of an older HR-2510 went to 
answer a CQ, only to find that the RIT had 
left the receive 2 kHz off the transmit 
frequency? Situations like this can be frus- 
trating, especially if you’re not “quick on the 
tune,” so to speak. And, with 3 kHz band- 
width, it could become more than a little 
annoying on CW where most rigs use an 800 
Hz or so offset. You could easily tune right 
through a CW signal and you never really 
could zero-beat it easily. 

Now, however, the RIT is defeatable— 
you can use the VFO to tune critically, and 
then use the RIT to fine-tune after you’ ve 
homed in. You can really zero beat signals 
now. However, the display still remains the 
same; there’s no indication of received 
frequency change. 

¢ Channelized operation: When the HR- 
2510 debuted, 
it was imme- 
diately appar- 
ent that it came 
from a world 
of channelized 
Operation. 
Frankly, it was 
little more than 
an 11] meter rig 
with a few 


“TI received audio reports 
that were uniformly good, 
and signal reports that 
positively astounded me 
(worst case 5 and 4, which isn’t 
bad for a 25 watt rig and 


the push-buttons on the 
front of the rig, or on 
the mike, made using 
the HR-2510 less than 
easy, especially for 
mobile operation. The 
HR-2600 fixes this prob- 
lem by allowing con- 
tinuous tuning with 
either the mike push- : 
buttons or the up/down = 
buttons on the front of the rig. Again, this 
feature was sought after by HR-2510 users, 
as fixes for it were published soon after the 
older rig was introduced. 

Note, by the way, that Uniden still slices 
the 10 meter band into four band segments: 
28.000-28.499, 28.500-28.999, 29.000-24.999, 
and 29.500-29.699. I can’t fathom the rea- 
soning behind this breakdown, except that 
the band seg- 
ments roughly 
coincide with 
the Novice- 
Tech segment 
(28.100- 
28.499), inter- 
national SSB 
window 
(28.500- 
28.999), satel- 


changes. a . _ MG lite links and 
Granted, they a Wildly swaying 60” whip). AM (29.000- 
were necessary : 29.499), and 
changes—RIT, the FM/re- 


FM, CW and the like—but basically, the 
HR-2510 was still a converted CB rig. 
Because the heart of the circuitry was orig- 
inally a CB radio, it is easy to see why the 
orientation of the HR-2510 is toward 10 kHz 
channel spacing. CB is limited to 40 chan- 
nels on 11 meters with an arbitrary 10 kHz 
spacing. Thus, when you tune the HR-2510 
with either the buttons of the up/down, stan- 
dard mike or with the up/down keys on the 
front of the rig, you find it tunes through 50 
channels that are evenly spaced every 10 
kHz. The VFO dial is the only control that 
will tune in any way other than 10 kHz steps. 
The lack of continuous tuning with either 


peater window (29.500-29.699). 

¢ Repeater splits: When the HR-2510 was 
introduced, it was loudly applauded for its 
standard FM, but more than one writer/ 
observer also noted the lack of repeater off- 
sets. To operate on repeaters, if they weren’t 
tone accessed to begin with, meant that you 
had to transmit on the input frequency, then 
turn the VFO dial until you were on the re- 
peater’s receive frequency. Or you could set 
the SPAN control—the control which tells 
the HR-2510/2600 series the tuning rate (100 
Hz, 1 kHz or 10 kHz)—and then hit the “up” 
button on the mike or front panel 10 times. 
Either way, it was awkward. The HR-2600 


Table 1. Uniden’s Changes 


HR-2510 


1. Transmit beep 
2. Public address (PA) function 
3. Constant RIT 


4. Channelized operation; 
10 kHz channels 


5. No repeater splits 
6. No CTCSS tones 


HR-2600 


No transmit beep 
No PA function 
RIT control/switch 


No channelized 
operation 


Repeater splits 
CTCSS tones 


Change 


Beep gone 
PA eliminated 
RIT can be disabled 


10 kHz channels gone 
continuous tune 


RPT button added 
CTCSS tones added 
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Uniden Corp. of America 
4700 Amon Carter Blvd. 
Ft. Worth TX 76155 


(817) 858-3300 
Price Class: $490 


fixes that with built-in repeater splits. Using 
the former beep button location, Uniden has 
implemented standard 100 kHz splits for 
repeater work, making the HR-2600 a plea- 
sure to use on repeaters. 

¢ CTCSS Tones: When the HR-2510 was 
introduced it lacked CTCSS tones, a feature 
many repeater operators have implemented. 
Given the crowded state of 10 meter repeater 
pairs and the fact that at the height of the 
sunspot cycle communications is worldwide, 
repeater operators have opted to use CTC- 
SS tones to help keep their repeaters quiet. 

A 10 meter repeater near my home uses 
CTCSS, and implementing this option opened 
up anew world of operating for me. And it 
was easy to do! I just followed the clearly- 
written instructions in the manual and flipped 
a couple of DIP switches. Suddenly, where 
I used to be limited to listening passively to 
the repeater, I could access it and use it. The 
CTCSS tones made a big improvement. 
Essentially, the rest of the 25 watt rig has 
remained unchanged. It is still a multimode 
rig that puts out 25 watts on CW and 25 watts 
PEP on SSB. When you run AM or FM, the 
output is 10 watts nominal. 


The Good, the Bad, and the Ugly 


If you look closely at the specs (Table 2), 
you'll see that the HR-2600 is a very 
capable rig. The worst case of sensitivity is 
0.5 pV, which is within the realm of other 
rigs of this type and, in fact, within the realm 
of just about every rig on the market. With 
0.25 LV sensitivity on CW and SSB, the 
HR-2600 is just about as sensitive as any rig 
I own, although figures in the 0.15 range are 
also common in the HF world. Still, we’re 
talking about orders of magnitude in price 
and selectivity. 

That’s right, selectivity. The more sensi- 
tive a rig ects, the more selective it has to 
become, and the HR-2600 can’t seem to cope 
with several signals in the tuning passband. 
It tries to hear all of them at once and it 
begins to ring a little. However, when I put 
my Autek audio filter in front of the speak- 
er, the problem cleared up and I was easily 
able to pick out signals. 

Overall, | was quite pleased with the HR- 


2600. I received audio reports that were 
uniformly good, and signal reports that 
positively astounded me (worst case 5 and 
4, which isn’t bad for a 25 watt rig and a 
wildly swaying 60" whip). As I noted, the 
addition of the repeater splits, CTCSS, and 
a switch to disable the RIT were also 
godsends. They added greatly to my enjoy- 
ment of the HR-2600. 

I still haven’t figured out the exact func- 
tion of the MIKE GAIN control because it 
narrows the audio bandpass and attenuates 
outgoing audio. Instead of MIKE GAIN, I 
think it should read “MIKE ATTEN.” Uniden 
would be well-advised to think about adding 
a high/low power switch, or a speech 
processor switch, in its place. 

One feature I like is the SPAN control. 
With a flick of the push-button, you can 
change the tuning rate from 10 kHz to 1 kHz- 
100 Hz. This rate takes effect on the VFO. 
You can easily QSY up 5 by pushing the 
SPAN button so that the small line that 
appears is under the 100 kHz place on the 
frequency readout. After that it just takes five 
clicks of the “up” button. 


Documentation 


The documentation has drastically improv- 
ed. The manufacturer is actually beginning to 
understand that our market is different from 
the general consumer market, and they have 
included schematics. True, they are small, and 
in some cases you need a magnifier to trace 
a line or signal, but it’s a start. 

Another feature has remained the same 
but is still welcome: the large, finned heat 
sink. It looks like it could handle more than 
25 watts, but I’m happy with the output. 
When 10’s open, that’s all you need. 

I’m also pleased with Uniden’s realization 
that the “President” series (the other name for 
the 2510/2600) was too easily modified by 
the “freebanders” who operate on 10.5 me- 


Ever wish 
you had a radar gun 
in your car? 


oS 
PER is an | 
awesome Answer! 

This magic-like little box activates any radar 
detector within 3/4 of a mile. Watch the brake lights 
come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is al0GHz amateur transmit- 
ter the size of a cigarette pack, operates on a 9v battery. 
Complete with road game "Trolling for Tailights". 


$ 95 
Built & tuned only 49 Plus $5.00 S&H 


TRANSEL 


TECHNOLOGIES 
MADE IN USA 
123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 


: The 


ters, and by other operators who wanted to 
operate on 11.5 meters, where the series could 
also tune. To cope with the problem, Uniden 
has potted up the areas you need to adjust, and 
has put warning signs all over the interior. 
There’s also a warning in the manual that 
makes it clear that Uniden will turn over the 
name of any person modifying the “President” 
to operate outside its authorized band. The 
warning, a large insert in the documentation, 
easily falls out on the table as you unpack, 
and it’s a color you can’t miss. 

Two features that have remained the same, 
which I really don’t care for, are the acces- 
sory plug and the power jack. Uniden uses 
a 9-pin Molex-style connector for such 
functions as CW, external speaker, and 
internal speaker. 

The method of hookup is about as kludgey 
as anything I’ve ever experienced. For 
example, imagine hooking up your CW key 
with a Molex-style connector with two wires 
just sort of drooping into the connector. 
Aesthetics aside (it looks tacky), it doesn’t 
make sense. Why the manufacturer didn’t 
include miniature jacks for the CW key and 
external speaker (or phones; it really doesn’t 
matter) is beyond me. There are just too many 
little pieces of wire hanging off a single, 
plastic connector. It really isn’t convenient 
to use, especially when you consider that it 
locks into place and you have to literally pry 
it apart to change back to the “standard” 
configuration which features the internal 
speaker jumpered to work. The power 
connector seems like a least-cost option, and 
would be improved by a better, more secure 
connector. 

Still, the last two points are minor, 
especially if you intend to use the HR-2600 
mainly for mobile phone use. In this role it 
shines brightly. I like it and it has joined my 
stable of mobile rigs. RF 

Reprinted from the March 1990 issue of 
73 Amateur Radio. 
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BEAMWIDTH: 
POWER: 
IMPEDANCE: 
VSWR: 

WIND RATING: 
MAST DIA.: 
LENGTH: 
WEIGHT: 
CONNECTOR: 


ASA POBox 3461 


Table 2. HR-2600 Specifications 


General 


Frequency Range 


Frequency Stability 


Microphone 
Speaker 
Operating Modes 
Display 

Display Items 


Size 
Weight 


Transmitter 


Output Power 


Spurious Harmonic Emissions 
Carrier Suppression 
Unwanted Sideband Suppression 
- Power Consumption 
(maximum modulation) 


Power Consumption 
(maximum modulation) 


Microphone input : 
CW Key Voltage/Current 


Receiver 


Sensitivity for 10 dB 

S/N 

RF 

Power Consumption 

Squelched Power Consumption, 
Maximum Audio 


ASA 


MADE IN USA 


MODEL 410 
DUAL BAND VERTICAL 

BASE STATION ANTENNA 
2m / 70cm 


SPECIFICATIONS: 
FREQUENCY: 
GAIN: 


Band A28.0000-28.4999 MHz 

Band B28.5000-28.9999 MHz 

Band C29.0000-29.4999 MHz 

Band D29.5000-29.6999 MHz 

+/-300 Hz Nominal 

(@25 degrees C, five minutes after power on) 
500 ohm Dynamic, PTT, UP/DOWN buttons 
8 ohm, 5 watts max. 

CW, USB, LSB, AM, FM 

Backlit LCD 

Freq., Band, Repeater Mode, 

Meter Mode, TX, VFO Span 

7.32"W x 10.35" D x 2.44" H 

4 pounds, 3 ounces 


CW, 25 watts 

USB/LSB 25 watts PEP 
AM/FM 10 watts nominal 
-50 dB nominal, all modes 
-55 dB nominal, USB/LSB 
-45 dB nominal, USB/LSB 


AM/FM 3 amps nominal 
USB/LSB 0.8 amps (no modulation) 
CW 5 amps (key down) 


AM/FM 3 amps nominal 

USB/LSB 5 amps nominal 

1 mV nominal for 50% AM modulation 
8 VDC, 10 mA 


AM 0.5 LV nominal 

CW/USB/LSB 0.25 LV nominal 
Image Rejection Ratio 65 dB nominal 
500 mA nominal 


1000 mA nominal 


UPPER RADOME 


COMPRESSION RING 


144-148 MHz, 435-450 MHz 


6.0dB (2m), 8.0dB (70cm) 


50 ohms 
Less than 1.5:1 
112 MPH (Max.) 


2.6 lbs 
UHF 


$97.50 


Check in Advance or C.O.D. 


a 


1-3/16" to 2-7/16"' a 
98.4" I J 


WZ 
V-BOLT 
WITHINUT 


42 Deg. (2m), 17.5 Deg.(70cm) 


200 Watts (Max.) mast 
BRACKE1 


GROUND 
RADIALS 


HEX BOLT AND ~ 
LOCKWASHER 
+$6.00 S&H (SC Residents Add 5% Sales Tax) 


Myrtle Beach, SC 29578 


SUPPORT 
PIPE 


“See us at Dayton and 


1 - 800 - 722 - 2681 


the Flea Market” 
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Who Really Invented Wireless? 


The answer may surprise you. 


by Robert C. Green W3RZD 


Does the name Mahlon Loomis ring a 
bell? Well, perhaps it should. 

As to what Mahlon Loomis did, the 
Congress of the United States, on Septem- 
ber 20, 1965, expressed in a joint resolu- 
tion what they believed. It read in part, 
“ _.. Doctor Mahlon Loomis in being the 
first person to invent and demonstrate a 
system of wireless communication.” 

Just who was Dr. Mahlon Loomis? Very 
little is known about him. We do know 
that he was born in Oppenheim, New York, 
on July 21, 1826, and at the age of 22 he 
enrolled in dentistry school in Cleveland, 
Ohio. After completing school it is 
believed that he practiced dentistry in 
Cleveland for a while, and then went to 
Washington, D.C., to open a practice. 

Loomis was an experimenter, interest- 
ed mostly in electricity and its effects. At 
one time he tried to force plants to grow 


() Thorderson Flexible Transformer on Slated Base 
Gapin bex with glass Side ard errd 
(3) Murdack-Mowkded Sending Condenser Units. 
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faster and more abundantly by discharg- 
ing batteries through the earth around the 
roots. Another of his experiments dealt 
with recharging batteries with electricity 
gathered by kites, using wire for the strings. 

Would Mahlon Loomis be considered 
the inventor of radio? He was certainly a 
contributor. But he was not the only 
inventor who helped to give birth to this 
modern technology. 

In 1843, Samuel Morse constructed a 
telegraph line between Washington, D.C., 
and Baltimore, MD—the first telegraph 
line in the world. Loomis showed extreme 
interest in the telegraph and learned all he 
could. He was even more intrigued when 
Morse proved that only one wire was need- 
ed between telegraph stations, if the ground 
was used as the second wire. This brought 
about some speculation on Loomis’s part: 
He wondered that if the ground acted as 
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one wire, why couldn’t the sky act as the 
other wire? He had perhaps already learned 
something of this with his experiments in 
trying to recharge batteries. 

In 1866, Loomis and an assistant, 18 
miles apart on the tops of two mountains 
in West Virginia, proved that the sky could 
act as a wire. Each man attached 600 feet 
of wire:to a kite and sent it aloft. Between 
the bottom of each wire and ground they 
connected a sensitive indicator of electric 
current called a galvanometer. When ei- 
ther man momentarily broke the ground 
connection, the meter at the other kite 
would indicate the make-break contact. 
After many demonstrations and frustra- 
tions, Loomis applied for and was grant- 
ed a patent for a wireless system in 1872. 
He died at Terra Alta, West Virginia, in 
1886, near the two mountains where he 
had conducted his experiments. 


leads 
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Loomis’s attempts to communicate 
through the air were not forgotten. In many 
countries there were attempts to improve 
on Loomis experiments. In 1887 Heinrich 
Hertz of Germany proved that an arc gen- 
erated at one coil would produce a small- 
er arc in another coil several feet away. 
Later, Hertz was able to detect the arc over 
distances of 30 to 40 feet: He proved 
also:that the arc produced electromagnet- 
ic waves, and that the waves would pass 
through wood as well as the air. 


Marconi 


The first person to transmit wireless 
signals over greater distances was Gugliel- 
mo Marconi, who was born in Italy in 
1874. While a teenager, Marconi began 
reading all he could of Loomis and others 
experimenting with electricity, but he was 
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especially interested in the work of Hertz. 

It was one thing to send a signal gener- 
ated by an arc, but it was another thing to 
receive it. When Marconi was 16 (and it 
was only three years after that Hertz proved 
he could detect an arc), a Frenchman, 
Edouard Branly, developed the coherer 
detector. 

The coherer was a small glass tube filled 
with metal filings, and in the presence of 
an arc the filings would rearrange them- 
selves and pass a current. However, the 
coherer would have to be jarred to dislodge 
the filings before another arc could be 
received. The coherer, in modern terms, 
was a very poor, one-shot, half-wave 
rectifier. 

All of Marconi’s early transmitting 
experiments were at his home, and all were 
over short distances. Probably while think- 
ing about Loomis’s kites, he made a 
discovery that changed wireless forever: 
He placed an antenna and ground at the 
sending and receiving ends of his equip- 
ment. The signal could now be picked up 
over a distance of several miles. 

Marconi can also be credited with the 
introduction of using the telegraph key and 
Morse code in wireless. He also worked 
on the coherer by using different types of 
filings, and evacuating the air from the 
glass tube, making it more sensitive. 

He offered his invention to the Italian 
Government, but was turned down. In 1896, 
at the age of 22, he went to England and 
there he was granted a patent. Apparent- 
ly the word “radio” was devised by the 
British to replace the word “wireless.” 

One year later, he transmitted a message 
to a ship 18 miles at sea in a demonstra- 
tion for the Royal Navy. In 1899, Marconi 
equipped three ships of the Navy with 
radio. It is possible that one of the ships 
so equipped was a lightship off the south- 
eastern coast of England. If so, that ship 
can be credited with the first use of radio 
to save lives at sea. In March of that year, 
the steamer E/be ran aground near the light- 
ship. A distress call from the lightship 
enabled shore parties to rescue the 
passengers and crew of the Elbe. 

In 1900 Marconi devised a system for 
tuning the arc and coherer, which he called 
Four Circuit Tuning. His biggest triumph 
occurred in 1901, on December 12th. On 
that day he sent a message across the 
Atlantic between England and New- 
foundland. That message was short: just 
the letter S, three dots in Morse code. 


Tesla 


At the age of 28, Nikola Tesla came to 
this country from Croatia, arriving in 1884. 
He worked for Thomas Edison for a year, 
and later for Westinghouse. Tesla held 
numerous patents, many dealing with trans- 
mitting electrical power through the air so 
it could be used for lighting. When Tesla 
heard of Marconi’s transatlantic message, 
he is reported as saying, “Let him contin- 
ue. He is using 17 of my patents.” (In 1943, 
the U.S. Supreme Court found that Tesla 
had in 1893 described in some of his patents 
the same processes and ideas that Marconi 
used in 1901.) 

The arc transmitter developed its arc 
through two pieces of carbon, which gave 
a ragged tone and was not always consis- 
tent. Marconi saw the problem and 
invented the rotary spark gap to replace 


the arc. The rotary spark gap was a motor 
driven wheel that had equally numbered 
and spaced spikes around its rim, and the 
spark was made when an arc jumped 
between one or more wheel spikes to a 
stationary spike. The rotary spark gap 
produced an arc that was consistent and 
gave greater strength to the signal. 

Batteries had been used for the high 
voltage necessary for the spark. Howev- 
er, due to the large number of batteries that 
were needed, they were soon replaced by 
motor-driven generators supplying 2,000 
to 2,500 volts DC. 

The early arc and spark gap transmit- 
ters operated in the 14 to 20 kilohertz 
frequency range, just above the audio 
frequencies. Because of the frequency, and 
the high power used, very large coils were 
necessary. Coil forms were huge wooden 
frames, some as large as two feet in 
diameter, and wound with tubing or heavy 
wire. 

In 1902 Green- 
leaf Pichard, an 
American, dis- 
covered the sil- 
icon crystal de- 
tector while try- 
ing to improve 
the coherer. This 
led to the gale- 
na crystal which 
became popular as the detector used in 
thousands of crystal sets a few years 
later. 

Even after Edison invented the light 
bulb, he still looked for ways to improve 
it. In one attempt he discovered what was 
to become known as the Edison effect: He 
detected a small flow of current between 
the filament and a metal plate he had placed 
inside the bulb. 


Fleming 


In England, Doctor Ambrose Fleming 
took note of the Edison effect and began 
further studies. Out of his work came the 
Fleming valve in 1904, the world’s first 
radio tube. The tube had a metal sleeve 
that encircled the filament, which gath- 
ered more electrons than the flat plate 
Edison used. The Fleming valve was a 
diode, but it revolutionized the receiving 
of signals. It was now possible to elimi- 
nate the slow-working coherer as a 
detector. . 

Fleming connected the sleeve of his 
valve to a receiving antenna and placed 
the coil of a sensitive relay in the filament 
circuit which he connected to ground. Now 
whenever a signal was received the relay 
would close and operate a telegraph sounder. 
However, like any diode, the valve was 
only as good as the signal it received; the 
stronger the incoming signal the better it 
would work. The Fleming valve could 
detect but it could not amplify. 

By this time it was known that radio 
waves were alternating current waves, and 
the frequencies in use were just a little 
higher than audio waves. In order to trans- 
mit audio, a source of radio waves four or 
five times higher in frequency would be 
required. 


Fessenden 


Working along these lines was Reginald 
Fessenden, a Canadian by birth, who had 
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“Probably while thinking 
about Loomis’s kites, 
Marconi made a discovery that 
changed wireless forever.” 


come to the United States and settled in 
Massachusetts. Fessenden had already 
transmitted voice over a distance of a mile 
in 1902, but the results were unsatisfacto- 
ry. To obtain the higher frequency neces-. 
sary, Fessenden, in 1906, ordered an 
alternator operating at 100 kilohertz from 
the General Electric Company. (A gener- 
ator produces direct current, and an alter- 
nator produces alternating current.) The 
alternator was designed by Ernst Alexan- 
derson of GE. Later, Alexanderson alter- 
nators were to become world-famous as 
code transmitters. After the alternator was 
finished it was delivered to Fessenden’s 
laboratory at Brant Rock, Massachusetts. 

On December 24, 1906, Fessenden placed 
an Edison Gramophone (phonograph) in 
front of several telephone microphones 
and broadcast music and voice. The 
music was on records, part of an opera by 
Handel and Christmas carols sung by a 

woman. The 
_voice, probably 
Fessenden, re- 
quested that 
anyone hearing 
the broadcast 
please answer 
by mail. A 
number of let- 
ters were re- 
: ceived, some 
from as far as 200 miles, from-both land 
stations and ships. The broadcast lasted 
less than an hour, but it was the fore- 
runner of things to come. ~ 

In less than a month after Fessenden’s 
broadcast, Lee De Forest received a patent 
for the triode tube. The addition of a grid 
to the Fleming Valve meant that signals 
could now be amplified. Five years later, 
De Forest discovered that the triode could 
also be made to oscillate. The arc, spark, 
and alternator were doomed. 

In 1909 Marconi shared the Nobel Prize 
in physics for his work in radio. In the 
same year the value of radio was proven 
when rescue ships heard the distress 
message sent by the sinking Republic. 
Radio again brought rescue ships when 
the Titanic sank in 1912. These two 
incidents lead the United States govern- 
ment to order that all large ships be equipped 
with radio. : 

It might be interesting to note that most 
of the later arc and spark transmitters were 
keyed in the antenna circuit. Once the arc 
or spark was generated it was allowed to 
remain on as it required a constant current 
to be stable. The antenna was not keyed 
directly, but through a relay that would 
short circuit a small coil wound around the 
tuning coil in the antenna circuit. When 
the small coil was shorted it changed the 

f 


inductance of the tuning coil. Thus, when 
the key and relay were closed the anten- 
na was tuned to frequency, and when the 
key and relay were open the tuning coil 
was detuned to a different frequency. The 
alternator was also keyed in a somewhat 
similar manner through a magnetic 
modulator that was like a transformer. 

By 1917, communication companies, 
the military, and amateurs were beginning 
to use tube transmitters and tube receivers. 
However, the alternator would hang on for 
a few more years, especially the high 
power units used by the military. A lot of 
these alternators had an output of 200 
kilowatts or more. 

After World War I ended in 1918, radio 
started to make giant strides forward. For 
example: From just three broadcast 
stations in 1920, there were nearly 1,400 


in 1924. When radio amateurs proved the- 


value of shortwaves above 1,500 kilohertz, 
there was a general rush to these frequen- 
cies by all services, except the broadcast 
stations. Again, radio amateurs led the way. 

Lee De Forest referred to himself as 
“The Father of Radio,” and perhaps he 
was. The invention of the triode, out of the 
many inventions he had, was the stepping 


stone that put radio on the path where itis — 


today. Radio had been born, and the infant 
grew, tended and loved by many. 


Other Contributors 


Besides those mentioned above, many 
others have had a hand in developing 
radio. Alessandro Volta, of Italy, invent- 
ed the battery in 1774. Hans Christian 
Oersted, of Denmark, discovered there was 
a relationship between electricity and 
magnetism, in 1800. Andre Ampere of 
France, in 1820, developed the electrody- 
namic theory. Georg Ohm, a German, in 
1827, discovered the basic relationship 
between voltage, current and resistance. 
His equations became Ohm’s Law. Joseph 
Henry, from the United States, can be 
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credited with the discovery in 1827, of — 


self-inductance and the electromagnet. 
Michael Faraday, of England, in 1831, 
discovered mutual inductance and did fur- 
ther work on magnetism. 

They say that success has many 
parents—but failure is an orphan. The 
invention of radio ranks among the major 
success stories of the modern age. Radio 


has created monumental changes in how | 


people communicate, in how societies have 
developed, and in the way we live. As 
amateurs, perhaps we should recognize 
that the technology we take for granted 
today took a lot of creative experimenters 
a long time to create. 


On the cover this month is a photograph of a vintage 1920s radio store, courtesy of 
the Antique Wireless Museum in Bloomfield, New York. It is not really a store; it is 


simply an exhibit. 


The AWA Museum holds one of the largest collections of early apparatus—actual 
equipment associated with Marconi, DeForest, Armstrong, Edison, and other pioneers. 
A lot of this equipment is available for your inspection and a lot of it still works! 

The museum’s collection includes antique amateur radio equipment as well as the 
modern station W2AN. Visitors can listen to an old-fashioned cat’s whisker radio, talk 


on 19th century telephones, see old shipboard wireless transmitters like those on the ill- 
fated Titanic, tune an antique Atwater Kent receiver, and see a Tesla spark coil in oper- ~ 
ation. 
The AWA is a non-profit organization and admission to the AWA Museum is free. 
The museum is open from May Ist to October 31st, and attendants are always on hand 
to explain things to visitors. Bloomfield is located 25 miles southeast of Rochester, New 
York. For more information call (716) 657-7489 or (716) 657-6260.—Charlie WAIRZW 


Home-Brew UHF/VHF Antenna 


Build this high-performance dual-bander! 


by Patrick Wong VE3RGW 


I needed a low-profile dual-band 
antenna for my vehicle. I tried out a couple 
of factory-built products, but none of them 
met my expectations! I must point out that 
the above trials did not include designs longer 
than a half wavelength due to my own height 
clearance requirements. Most of the 
factory-built models served well on VHF 
but suffered high loss or serious fading in 
the UHF band. I finally worked out a home- 
brew model which completely out-performed 
all others in terms of efficiency, dimensions, 
and cost. 


Test Results and Comparisons with 
Other Designs 


I tested the antenna in different environ- 
ments: 


Passenger vehicle trunk mounting 

High-roof vehicle (van) mounting 

Base station mounting 

Several other factory dual-band antennas 
were used for comparison, including: 

19" whip with spring base 

Cellular-like (NMO mount) 

Multi-section whip (claimed 3.8 dB 

on VHF/6.4 dB on UHF) 
Center-loaded quarter-wavelength whip 


The results were evaluated in communi- 
cation with far-away repeaters with weak 
return (S1) signal levels, accessed at QRP 
condition. 

On the UHF band, this antenna is beaten 
by the multi-section design only. It failed 
to access the repeater and received it with 
only slight noise. Under the same situation, 
all other antennas failed the access test while 


Photo B. UV antenna, 
base-station mounting. 


the 19" whip and cellular-like design couldn’t 
even pick up the repeater. By increasing 
transmit power to regain access to the 
system, the new antenna proved to be much 
cleaner on access and suffered fewer 
fading spots compared to the other three 
designs in the same class. It can always 
maintain stable contact. The signal from the 
repeater seldom fell below the squelch 
threshold with changes in the antenna’s 
position. 

In the VHF band, this design is slightly 
weaker on direct simplex contact than the 
multi-section and the 19" whip. Not much 
difference was observed when making 
contact through repeaters. When used in 
locations with medium out-of-band inter- 
ference (road junctions next to known high- 
power VHF paging stations) it seems to have 
a better rejection of interference. With this 
new antenna, the repeater’s signal can still 
be heard, with noise, while with the 
multi-section whip and the 19" whip the 
receiver only got junk signals. 

Generally speaking, this is a dual-band 
antenna with its best performance on UHF. 
It can satisfy the needs of most amateurs. 
If you always work in hot areas where out- 
of-band cross modulation is causing 
trouble to your reception, this antenna might 
even improve the selectivity slightly. If you 
always work in marginal signal areas and 
have to squeeze the last drop of energy from 
your system, this is not the best candidate. 


Basic Design Theory 


This antenna is just a quarter-wavelength 
resonator for both the UHF and the VHF 
bands. It provides no gain compared to 
other multi-section designs, yet it has the 
advantage of better stability against 
surrounding influences (e.g. different mount- 
ing methods, unexpected reflection by 
surrounding objects, difference in stray 
capacitance between test bench and 
operating field). 

The antenna consists of two sections. The 
lower section is a conductor cut to reso- 
nance on the UHF band. The upper section 
is a coil which serves two purposes. For the 
UHF band, this coil is an RFC (radio 
frequency choke). It blocks UHF energy 
from flowing through the upper section. For 
the VHF band, this coil enhances the 
inductance provided by the lower section. 
The resultant inductor, together with the 
surrounding stray capacitance, forms a VHF- 
resonant circuit and, in essence, becomes 
the VHF antenna. 

To get a better understanding of the tune- 
up procedure, it will be helpful to review 
some basic rules about antennas: 

Rule 1. Antennas are LC circuits. The LC 
components control their resonant (operat- 
ing) frequency. The inductive component 
is formed by the metal conductor of the 
antenna’s body, while the capacitive 
component refers to stray capacitance 
between the antenna body and its surround- 
ing grounded conductor. 

Rule 2. Increasing either the L or the C 
component can lower the resonant frequency, 
while reducing them causes the opposite ef- 
fect. The inductor can be increased by adding 
physical length to the antenna element or 
by constructing it as a coiled structure. Ca- 


pacitance can be increased by using a 
larger surface area on the antenna body, by 
adding a capacitor hat, or by reducing the 
physical clearance between the inductive 
section and ground. In this case, we 
mainly alter the inductive section of the 
antenna to achieve tuning by cutting the 
length of the conductor and by changing the 
length of the coil structure. 


Mechanical Structure and Material 
Consideration 


Figure 1 shows two possible structures 
for this antenna: Model A is the fixed style 
and model B is VHF-adjustable. 

The lowest section of the antenna is a 
PL-259 plug, the center pin of which is 
soldered to a 2mm-diameter copper rod. I 
got this copper rod from core conductor of 
RG-8U coaxial cable. It should create an 
exposed section (clear from the metal shield 
of the PL-259 plug) of about 135mm. (More 
detail will be discussed in the tune-up 
section.) This copper rod is hidden inside a 
tube which acts as the coil form for the 
upper sections To avoid absorption of RF 
energy emitted from the antenna, the mate- 
rial for this tube must be carefully selected. 
I used PVC faucet tube for this part. They 
are polybutylene, gray PVC plastic; cheap 
and easily obtainable from most hardware 
stores. You can use any other tubes, 
provided their external diameter can fit 
into the barrel of the PL-259 plug and they 
do not absorb radio waves. 

We can use a microwave oven to check 
if a certain material will absorb RF energy. 
Material placed inside an operating 
microwave oven will generate heat if it 
absorbs radio waves. Place the material 
under test inside the microwave oven along 
with a cup of water (for safety). Heat for, 
say, One to two minutes, then check the 
surface temperature of the object. If the 
material stays cool compared to the cup of 
water, we can assume that it does not 
absorb radio waves and will be suitable for 
the job. 

A small hole (1mm) is drilled on the tube 


UHF element 
2mm copper wire 
135mm exposed 


Photo A. UV antenna, vehicle 
mounting. 


just beside the tip of the UHF section. A 
piece of laminated copper wire (#22 AWG) 
is soldered to the tip of the UHF section and 
leads to the outside of the tube through this 
hole. The rest of this wire is wound on the 
upper part of the tube and forms the VHF 
section. 

After proper tuning is completed, the 
whole antenna is sealed within a piece of 
heat-shrink coating down to the neck of the 
PL-259 plug. A rubber cap can be placed 
on top of the antenna in order to prevent 
water from entering the tube. 


Construction Procedure and 
Tune-Up 


Cut out a piece of 2mm copper rod. Let’s 
start with a length of about 160mm. That 
should cover future cutting jobs and the 
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Figure 1. Cross-section diagram. 
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length hidden inside the PL-259 barrel which 
is not counted for radio emission. Insert it 
into the center pin of the PL-259 plug and 
make a smooth soldering at the tip of the 
pin. We now have a UHF antenna. 

Before attempting to tune it, prepare two 
pieces of 2mm copper rods, 140mm and 
500mm respectively. They will serve as the 
temporary ground planes for the UHF and 
VHF tests. 

Figure 2 shows the tuning procedure. By 
using a reflectometer (SWR meter), check 
out the reflected power from this simple 
antenna when UHF power is fed. Cut the 
length of this section slowly (in 2mm to 
3mm steps) and observe changes on reflect- 
ed power at the lower end of the target 
frequency band. Without attaching a good 
ground plane it is impossible to obtain 
zero reflect status, so just go for the lowest 
possible value. Using the low-end frequen- 
cy for testing is a safety precaution that 
prevents you from over-cutting the antenna 
without notice. After you feel satisfied with 
the cutting progress and have slightly over- 
cut the rod (reflected power increases again 
upon further cutting), change the test 
frequency to the middle of the operating 
band and proceed, cutting carefully. Once 
reflect power has increased again (indicat- 
ing a slight over-cut), pick up the 140mm 
section prepared earlier and touch it to the 
PL-259 plug of this antenna. You should see 
the reflected power immediately drop 
lower, or even to a 1:1 value. This confirms 
that the section is properly cut and is ready. 

Cut out a piece of faucet tube (240mm in 
length). Insert it into the barrel of the 
PL-259 plug. Make a mark on the tube where 
it just clears the PL-259 barrel. Remove the 
tube and put it side by side with the UHF 
antenna while aligning the mark with the 
top of the PL-259 plug. Make another 
level mark for the tip position of the UHF 
section. Dril] a Imm hole on the tube at that 
mark. 

Prepare a piece of 1-meter-long #22 AWG 
laminated wire. Push it through the above- 
mentioned hole and force it to run through 
the lower section of the tube until it comes 
out of the bottom. Solder this wire to the tip 
of the UHF section and pull the wire back 
into the tube; that will bring the UHF 
section into the tube as well. Pull out any 
excess wire inside the tube until the tube is 
tightly inside the PL-259 barrel again. 

Wind the laminated wire on the tube for 
22 turns. These turns should be in the 
pattern shown in Figure 1. The first four 
turns, which form the RFC for the UHF 
band, must be tight. The later 18 turns should 
be interleaved and evenly spread along 


Photo C. Top view on base-station mount. 


until they reach the end of the tube. That 
should make a coil approximately 105mm 
long. 

Place the antenna on the reflectometer 
again and recheck the SWR or reflected 
status on the UHF band. There should be 
no change compared to earlier test results. 
Change the frequency to the lower end of 
the target VHF band and repeat the test. 
Tune the VHF response of the antenna by 
altering the length and pitch of the 18-turn 
section. Generally speaking, start with even- 
ly distributed pitch and try to control the 
resonant frequency with the coil length. If 
that doesn’t work, try to rearrange the pitch 
unevenly—tighter pitch near the top and 
looser pitch near the bottom. Such treatment 
can further lower the operating frequency. 

Like tuning the UHF band, go for the 
lowest possible reflect on the middle spot 
of your target band and confirm proper 
tuning by adding a VHF grotnd plane (a 
500mm long copper rod). Once both bands 
are confirmed to be in tune, seal and secure 
the whole antenna with heat-shrink tube. 
The antenna is now ready for mobile 
vehicle use. 

If you want future tuning to be possible 
in order to match different field environ- 
ments, you can try model B, the VHF- 
tunable configuration. In that case, another 
Imm hole should be drilled on the tube near 
the top portion of the coil. The #22 AWG 
wire should be di- 
rected back into 
the inner side of 
the tube. Form a 
section of contact 
wire 10mm long 
at the top end of 
tube. Screw ina 


“Like tuning the UHF band, 
go for the lowest possible 
reflect on the middle spot 
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Figure 2. Tune-up procedure. 


dual-band ground-plane design and corre- 
sponding mounting for the base 
station. This mount can also be used with 
other UHF/-VHF mobile antenna designs 
(as long as they use 
PL-259 base con- 
nector). It makes a 
very good test 
bench antenna, if 
you need to com- 
pare efficiency be- 


1/4" metal bot to Of your target band and rch to MO 
fill up the tube. Its ° a: 
pitch should bite COMfirm proper tuning —_ wanttoconvertan- 


through the lami- _ 
nated surface of 
the #22 AWG wire 
and make a solid 
contact with the 
wire. The bolt will 
become an extension of the coil and by ad- 
justing the bolt length (in/out, or even chang- 
ing the length of the bolt) the VHF resonant 
point can be adjusted. 


Conversion for Base Station 
Application 


This antenna can also be used at base 
station configuration. The trick is to provide 
a sufficient ground plane system in order to 
form the essential stray capacitance for 
proper tuning. Figure 3 shows a simple 
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by adding a 
VHF ground plane.” 


other mobile dual- 
band antenna for 
base station appli- 
cation. 

The materials for 
this mount are all 
easily obtainable pipes and sockets used in 
electric power installation. We need a piece 
of electric conduit (metal pipe for protec- 
tion of electric cable). The length is not crit- 
ical; say, 20" will be fine. It should be 0.5" 
in diameter (these pipes are measured by in- 
ner diameter). Also find also the EMT con- 
nector (set-screw type) for the same fami- 
ly and put them on both ends of the conduit. 
The reason for using this dimension is that 
the inner diameter of such an EMT con- 
nector will perfectly fit a SO-239 socket 
(UHF female bulkhead receptacle solder 


type). You can tap threads on the inner wall 
of the EMT connector so that the SO-239 
can be screwed in. I used a short cut: Just 
hammer the SO-239 into the connector. The 
only weakness of this method is that the 
socket cannot be removed easily or 
frequently. Everything must be done at the 
first move; nothing can be repeated for 
correction. : 

Putting two SO-239 sockets on each end 
of the conduit and connecting them inside 
the pipe forms a female-to-female adapter. 
The upper socket is for mounting of the 
antenna; the lower one is for connecting the 
feedline. The length of the conduit serves 
another purpose—it makes it possible to 
easily mount the whole antenna on another 
vertical pole using two hose-clamps. 

We also need a piece of 4" round-pan (the 
top cover for circular power junction box- 
es). It provides a flat platform where the 
ground-plane elements can be mounted. The 
ground-plane elements are made of thread- 
ed stainless steel rods (size 10-24). Holes 
at 60 degree separation are drilled on the 
vertical edge of the round-pan, then the 
threaded rods can be mounted through these 
holes with two nuts (inside and outside 
the round-pan’s edge). an 

The ground-plane’s element lengths 
control resonant frequency. Different 
materials need different lengths to achieve 


Photo D. Bottom view of base-station mount. 
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Figure 3. Ground-plane mount. 


resonance. The values 135mm at UHF and 
500mm at VHF mentioned earlier are only 
good for copper conductor. For steel, the 
length will be different. This, together with 
having these rods mounted 2" away from 
the RF socket, will make their dimensions 
much shorter. Tests indicated that the UHF 
ground elements in this design are best at a 
length of 70mm, VHF elements at 350mm. 
(This length refers to the rod’s length 
between the tip and the mounting point at 
the round-pan.) Since these rods are mount- 
ed with two nuts, their effective length can 
be adjusted. To play safely, the rods should 
be cut with 30mm of extra length. That comes 
out as 100mm for UHF and 380mm for VHE 
The adjustment procedure for their final 
length will be discussed later. 

The SO-239 connectors have to be 
connected inside the conduit. I made a 


SAVE on ALL REALISTIC 


CA aS 
SCANNERS & RIS ie: 


Will you 

pay too-much? 
For pricing, 

CALL FREE 
800-433-SAVE 
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$298 
377 PLAZA, GRANBURY TX..76048 


PDA QSL Route 
Database 


28,000 QSL Routes at your fingertips! 
*Updated monthly—subscriptions available 
*User-updatable -Fully integratable with 
LOGic -For IBM, 640k RAM or higher, 
hard drive required. Windows version 
requires MS Windows 3.1. Latest list $10. 
Monthly subscription (one year, 12 issues) 
$60. Bi-monthly subscription (one year, six 
issues) $35. Windows version add $10. 
Canadians add $.50 per issue. Other 
foreign add $1.50 per issue. 

Personal Database Applications, Dept RF, : 

2616 Meadow Ridge Dr., Duluth, GA PAAUCTS 

30136. Ph. 404-242-0887. | Fax 

404-449-6687 Tech supp. 404-417-1899. 

Hours 8-6 M-Th, 8-noon Fri EST. visa, mc 
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mistake at the beginning—I felt that since 
both sockets were tightly hammered and in 
good contact with the pipe, their ground 
points should connect nicely. I used only 
single-core wire to connect their center pins, 
rather then using coaxial cable to join them. 
But I forgot one thing: The two EMT con- 
nectors were secured on the metal pipe with 
only two set screws! That is not a good 
contact for radio waves. I was surprised by 
the test results of such a prototype—an SWR 
reading of nearly 1.8:1, even with a proper 
50 ohm dummy load termination. After 
modifying the connection with standard 
RG-58AU cable, the SWR for this section 
normalized to 1:1. 

Drill six holes on the edge of the 4" round- 
pan and punch out the center hole on the top 
surface. Mount the round-pan on the upper 
EMT connector and secure it with the nut 


DECODE CELLULAR DATA 


The Digital Data Interpreter (DDI) will 
display celular data on a PC. See phone 
numbers, frequency changes and more 
from control and voice channels. The S/W 
allows selected data to be shown and it 
tunes some radios. The DDI is an 
inexpensive diagnostic tool that can 
provide powerful diagnostic capability to 
your cellular test bench. 


Call or write for an order form and 
information on your radio. Most radios 
require an internal connection. 


CCS-DDI 
P.O. Box 11191 
Milwaukee, WI 53211 
414-781-2794 x20 


Master Morse Code the easy way 


CODEMASTER 
$19.95 


© Complete Beginner's Tutorial 

® Multiple Practice Modules To 40 WPM 
® Keyboard Echo, Text file Sender 

® Endorsed for Military Morse Training 
® Eliminate the Plateau Effect 


| VISA | 
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STATE OF 


MILESTONE TECHNOLOGIES 
3140 S. Peoria Street, Unit K156 
1-800-238-8205 


Suitable for any PC/XT/X86 Compatible with 512 KB memory. DOS 2.10 or later. Add $3.00 S/H per package, $5.00 for COD, $10.50 for express 
delivery. Dealer inquiries welcome. Colorado residents please add sales tax. Ask about our money back guarantee and Free Software Offer. 
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Figure 4. Close-up of mount. 


which comes with the connector. Cut thread- 
ed rods to the proper lengths (three at 100mm, 
three at 380mm) and have them mounted 
on round-pan in an alternating pattern; one 
UHF element followed by a VHF element, 
then vice versa. 

Construction of the mount is now almost 
finished (and awaiting final tune-up). It is 
not a bad idea to paint the whole thing for 
protection against water damage in the 
future. Try to do it after all the ground rods 
are set. We need good metal contact surface 
between the round-pan and the rods. 

Tuning the ground rods is similar to 
tuning the main element: The longer the 
length, the lower the resonance frequency. 
Since we have three rods for each band, we 
can set one rod on the lower frequency 
limit, one on high limit, and one for the 
center spot. This will create a flatter response 


QUADS 


6 Meter 2 Element $59.95 
2 Meter 2 Element $29.95 
2 Meter 4 Element $39.95 
2 Meter 6 Element $59.95 
70 CM 4 Element $29.95 
70 CM 7 Element $49.95 
70 CM 12 Element $69.95 


DUAL BAND ON ONE BOOM! 


6 Meter 2 Element 2Meter 4€Element $89.95 
2Meter 2 Element 70CM 4€Element $49.95 
2Meter 4 Element 70CM 8 Element $79.95 


2 Meter J-POLE IN FIBERGLASS RADOME 
220 Antennas also available 

Above antennas can be used for Sideband, Packet, 

Satellites and ATV. For more info call or write. 


LIGHTNING BOLT ANTENNAS 
RD2 Rt 19 Volant PA 16156 
(412)530-7396 
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Take the drudgery out of log-keeping 


MILESTONE 


LOGMASTER II 
$29.95 


® Easy Maintenance of Station Log 

® Unlimited Log Entries, Multiple Logs 

® Realtime Contest Mode, QSL Card Labels 
® Flexible Reports 

° Prefix Confirmations, More. . . 


$49.95 


Aurora, CO 80014-3155 
C.0.D. Accepted 
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of the antenna in the entire operating spec- 
trum. Always remember to work on one rod 
at a time (with the other five removed). Set 
up one test frequency and alter the rod’s 
length for minimum reflected power, then 
mark the length and change for another rod 
with another test frequency. Put them back 
onto the round-pan with the proper tested 
length after all key spots (three for VHF and 
three for UHF) are checked out. 

Reflection from near by objects can distort 
the above measurement results. These tests 
must therefore be done in open space; try to 
obtain clearance of at least 5 meters from any 
objects which might cause reflection. Always 
try to use high-quality feedlines to avoid cre- 
ation of fake images of low reflection when 
reflected power is absorbed. 

I hope you are successful and enjoy this 
antenna’s performance. 
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CW Transmitters 

Join the fun on QRP! Thousands of these 
mini-rigs have been sold and tons of DX 
contacts have been made. Imagine working 
Eastern Europe with a $30 transmitter — 
that's ham radio at its best! These CW rigs 
are ideal mates to our receiver kits. They 
have two position variable crystal control 
(one popular QRP crystal included), one watt 
output (3/4W on 20m) and built-in antenna 
switch. Runs on 12VDC. Add our case and 
knob set for a handsome finished look. 
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PacComm 
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Wayne is mad as hell ... 
...and he doesn’t want you to take it anymore! 


Declare War! 


On Our Lousy Government 
Fed up with the mess in Washington? The mess in your state capital. 
Poverty, crime, our failing schools? Wayne Green has solutions. 
Clever solutions. 

Wayne Green’s unique reasoning is intriguing — are. All it takes is looking at them from an entirely 
even delightful. Whether you are horrified by his pro- new viewpoint. 
posals or you embrace them, it is impossible to ig- Now available in one complete volume, Declare 
nore the basic lesson he presents: It is time to bring —_ War’ is full of thought provoking ideas and solutions 
logic — not emotions — to bear on America’s dilem- to some of the most difficult problems facing our 
mas. His spin on America in the 90’s helps us toun- —_— country today. Regular price: $12.95 
derstand how simple the seemingly complex issues 


Multi-Band Remote Switching 


TRANSCEIVER é gd 
BANDPASS FILTERS Ayud 
Five, Six & Single Band Models, 100 or 200 Watt Los 
Controls Phase Noise & IMD 


Great for Field Day Operation! Muchac Nos 
New!) cransmit & Tv Set " 
evr Fileers” de Jerry: 


Band Specific, Trap & Bandstop 


® 
DuncZtar Pome his 
AL Asociacion para la Distrofia Muscular 
(503) 397-2918 Sede Nacional / 3561 East Sunrise Drive 


P.O. Box 37, St. Helens, OR 97051 Tucson, AZ 85718 / (602) 529-2000 
Write, FAX or Call for more Information 
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NEW 


ARI500 
500KHZ TO 1300 
MHZ. WITH BFO 


Special For RF Readers only — $10.00 plus 3.50 shipping & handling) Order Toll Free: 800-234-8458 
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An Antenna with No Earth Loss? 


AMATEUR 
RADIO SCHOOL 


AUDIO AND VIDEO EDUCATION 


It keeps 
more than 
memories 
alive. 


Yes... the answer Is GAP’S 
revolutionary technology 


HIGH SPEED CODE 


HIGH SUCCESS $19.95 
Learn by this unique method and eliminate 
the CODE BARRIER. 


If you're looking for an anten- 
na that can out perform the 
others and give you the edge, 
you're looking for a GAP. The 
Challenger DX-VIIl is the 
revolutionary design that 


INSTANT THEORY $19.95 answers your demands. for 


AR1500. A 1000 = ‘| ‘ 

Th KEY W multi-band operation and 
Channel Scanner with Seve ieactos Seis neon ape we ae ber 
500KHz to 1300 MHz fat vie 


that eliminates Earth Loss. 
GAP delivers from an elevated 
feed; your power doesn't 
disappear into the ground. Put 
it up. Turn it on. No tuning. No 
frustration. GAP delivers 


els, NOVICE thru EXTRA. 
coverage, & no cutouts. 


10 search, 10 scan banks 
lockout on search & 
search&store. VFO tuning 


VIDEO COURSES $29.95 
On screen demonstrations and instructions 


with AM/FM/ WEM modes. are available for NOVICE, TECHNICIAN THE AMERICAN HEART everything but the hassles. 
With Ni-Cad batteries, Chor, \WA AND GENERAL CLASSES. Each course ASSCEIATION And — GAP cavers ta 
VHF Ant., and long wire fs $449 eee of instruction on 2 VHS video MEMORIAL PRGGRAM« ‘so-called’ competition. 

. Ss, 


antenna, case & belt clip. Limited time offer, 
not valid with any other specials) Only 5.95 CALL OR WRITE FOR A FREE CATALOG 
shipping & handling anywhere in the 48 en FE : 

states. Call toll free and order this new unit! : 


ee 
“Zs Selb << 


Oo PSS 


The Challenger DX-Vill 


80m 40m 20m 15m 12m 10m Gm 2m 


$259 


Plus Shipping 


| 2350 ROSALIA. 
ULLERTON, CA9 


1-800-242-8721 


4 
American Heart 
Association 


This space provided as a public service. 
© 1992, American Heart Association 


6010 Bldg. B 
N. Old Dixie Hwy. 
Vero Beach, FL 32967 


(407) 778-3728 


ANTENNA PRODUCTS ‘Commercial Frequencies Available 


COMMUNICATIONS 


ope wads 8 
oe Add $3.00 For Postage & Handling within the U.S. 
1-800-445-7717 Sa VIDEO. y lt ag 


6975 Hillsdale Ct, Indianapolis IN 46250 Add $5.00 For Postage & Handling within the U.S. 
317-842-7115 Fax 1-800-448-1084 
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MORSE 
CODE 
MUSIC! 


SENSATIONAL NEW WAY TO 
LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while| 
learning code! A fun & easy; 
way to learn or retain Morse| 
Code skills. Now the secret is| 
yours with this amazing) 
syncronized breakthrough! 
Great for Novice, Technician,| 
General or the classroom.| 
| Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
| Send $9.95 and we'll pay the shipping to: | 


|KAWA RECORDS 


P.O. Box 319-ST 
Weymouth, MA 02188 
Check or money order only. 
We ship all orders within 5 days. 
Overseas please add $2.00 for air mail. 
MA residents add 5% sales tax. 


CIRCLE 2 ON READER SERVICE CARD 


IMPROVE YOUR 
LOOKs, HEALTH 
AND POPULARITY. 


© 1992, American Heart Association 


roan 


Electronics 


American Heart / 
Association 


- (BATTERIES). 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 
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UTMOST MODIFICATION BIBLE 
THE GREATEST IN IT’S TIME, 
EVEN MORE COMPLETE!!! 

® OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS. 
© OVER 20 ARE PRECALCULATED MODIFICATION CHARTS. 
® OVER 60 PLL DIAGRAMS - SCANNER 

MODIFICATION. 
® OVER 100 MODIFICATIONS FOR PLL 

C.B.'S. 
® OVER 100 HAM RADIO MODIFICATIONS. 
© TEN METER MODIFICATIONS - LINER 

SCHEMATIC DESIGN. 
® OVER 800 MIKE WIRING CODES. 
® ANTENNA/COAX db GAIN/LOSS 

DESIGN CHARTS. 


KDC SOUND 
5 PINE MEADOW 
CONROE, TX 77302 
1-800-256-9895 


Check or 
Money Order 


Quotes & Orders(800) 433-3203 


Information (817) 429-9761 
FAX (817) 457-2429 
5635 East Rosedale Street 


Fort Worth, Texas 76112 
9:30 to 5:30 M-F,9:30-2:00 Sat 


KENWOOD 


Mobiles 
TM-732A 


TM-742A 
Please call for the latest prices, specials and close outs! 


TM-241 
TM-251 


ICOM 


IC-281 2m Mobile-save! 
New 2GXAT under $300 


Handhelds 
TH-22AT 


'TH-78A 


HF Radios 
TS-50S 


TS-450SAT 


STANDARD YARSU 


New Mobile C5718ADA 
Bargain 2m HT C158A 


NewFT-11 
DualbandFT-530 


We also carry a full line of complimentary products. 


VISA*-MASTERCARD-DISCOVER-AMERICAN EXPRESS 


MEJIJ’S world famous Ham Radio 
Accessories 


Why do more hams throughout the world use MF J accessories than any other brand? 
Because they are value packed and carry MF J’s 
one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: MFJ-284 or MFJ-286 

Once you try an MFJ Speaker Mic you’ll never want to $2495 
be without it. You’ll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 

You'll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you’ll never have to clumsily remove your 
handheld from your belt holder to talk because you can 
conveniently take the speaker mic in one hand, press the 
push to talk button and talk. Measure 1%4”’ x 2” x 3” 

They come with a lightweight retractable cord that 
eliminates the dangling cord problem. They feature 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 

New miniature speaker mics pack all the features of 
the compact models into a tiny 2” x 114” x 4” 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 W Tuner 12/24 Hour LCD Clocks 
EERE 


MFJ-283, MFJ- 285, MFJ- 
285L, MFJ-287 or MFJ-287L 


$2495 


$4995 uF)1088 $995 urs i078 
acta: Huge 5/8 neh bold ra digits let you 
? : p see the time from anywhere in your 
MFJ-949D MFJ-949D is the world’s shack. Choose from the dual clock that 
$44995 Most popular 300 watt PEP has separate UTC/local time display or the 
tuner. It covers 1.8-30 MHz, single 24 hour ham clock. 


ives you a new peak and average reading nted brushed al frame. 
Cross Needle SWR/Wattmeter, built-in Tei hu ne eis sella 
dummy load, 6 position antenna switch _ ham clocks for accurate logs. MFJ-108B 
and 4:1 balun -- in a compact 10 x 3x 7 AVex1x2:MFJ-107B 214x1x2 in. 


inch cabinet. Meter lamp uses 12 VDC or 
MFJ Cross-Needle_ wri-s15 


110 VAC with MFJ-1312, $12.95. 
SWR Analyzer 27 SWR/Wattmeter__%699°° 
MFJ Cross- pp errriei: 


MFJ’s innovative new $9995 
SWR Analyzer gives you a ae Needle SWR/ 
complete picture of your Wattmeter has 
antenna SWR over an a new peak 
reading func- 


entire band -- without a d 

transmitter, SWR meter or tion! It shows you SWRA, forward and 

any. other equipment.! reflected power in 2000/500 and 200/50 
Simply plug your antenna & watt ranges. Covers 1.8-30 MHz. 

into the coax connector, Mechanical zero adjusts for movement. 

set your SWR Analyzer to $0-239 connectors. Lamp uses 12 VDC 

or 110 VAC with MFJ-1312, $12.95. 


ie sequen AY var 

and read your . You i 

can instantly find your Deluxe Code Practice 
lacie true resonant Oscillator 
requency,something a noise bridge can’t ‘ 

do. Covers 1.8-30 MHz (or choose MFJ- $2495 


208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 


VHF SWA/Wattmeter 


MFJ-8128 a mounted together on a heavy steel base 
$2995 So it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
Covers 2 foe ; "4 included) or an AC adapter ($12.95) that 
Meters and & plugs into a jack on the side. 
220 MHz. 30 or 300 Watt scales. Also Tone and Volume controls for a wide 


reads relative field strength 1-170 MHz range of sound. Speaker, earphone jack. 
and SWR above 14 MHz. 4Y/x2¥4x3 in. Key has adjustable contacts and can be 


; hooked to transmitter. 81/2x21%4x33/ in. 
MFJ Multiple DC Outlet Nearest Dealer/Orders: 800-647-1800 


$2995 MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
New MFJ DC Power Outlet saves you (601) 323-5869; FAX: (601) 323-6551 


space and money. Hook it to your 12 TELEX: 53 4590 MFJ STKV 

VDC power supply and get 6 DC outlets © One year unconditional guarantee * 30 day 
for connecting your accessories. RF money back guarantee (less s/h) on orders 
bypassing keeps RF out of power supply from MFJ ¢ Add $5.00 each s/h ¢ FREE catalog 
from DC line outlet. 131/2x2%4x2' in. MF] .. . making quality affordable 
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Printed Circuits 


s e = li 
in Minutes Direct See live on 


: your PC 
From Photocopier ewhates 
or Laser Printer! prnIt ees 


Copies five breathtaking images of the Earth for fun or 
profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air, 
$50 overseas) for our fantastic 12 diskette set of 
professional quality copyrighted programs (IBM type) that 
does satellite tracking, image acquisition, image processing, 
3-D projections and more. Direct reception from the 
satellites guaranteed worldwide without a satellite dish. 
Schematics included for interface. For FREE information 
log-on to our bulletin board anytime at: (718) 740-3911. 


VANGUARD Electronic Labs 


Dept. RF, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


8 1/2"x 11" 
Sheets 


Use household 
iron to apply. 


For High Precision Professional PCB Layouts 
1. lLaserPrint 


2. lron-On 
3. Pecl-Off Maldol "°° 
ere ACCESSORIES 


Adds an Extra Laver of Resist for 
Super Fine Lines on Std Clad Bds 
ir 


fe) 
PnP WET 
Easy Hobby Quality PCB's 
1. LaserPrint 


Worlds First Dual-Band 
Yagi for 2 Mtrs/70CM! 


1. One Feedline 

2. Mostly Stainless ~ 

3. Color Coded For Ease of Assy. 

4. Portable, Foxhunt, Mountain 
Topping, Permanent 


5. Lightweight 
2 Iron-On 6. 2 Mtr Version Also Available 
3. Soak-Off w/ Water HS-FOX 727 $84.95 ppa 
4. Etch Guaranteed Funds 


Large SASE for Info 


Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/1 00Sh$100 


PnP Blue or PnP Wet (No Mixing) 
Sample Pack 5 Shts Blue + 5 Shts Wer $ 
VISA/MC/PO/CKH/MO $4 S&H -- 2nd Day wat 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guarantee!-Dealer Inquiries Invited 
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-“2~ THE RADIO ROOM 
898N. BROADWAY 
N. MASSAPEQUA, NY 11758 
PHONE/FAX (516) 795-9371 


Say You Saw It In 


Radio fan 


E GREAT MOBILE PEAR 
Texas BugCatcher 


cCQmetr 
Dual-Band and Tri-Band 


Mobile and Base Antennas 


BENCHER PADDLE Dust Covers 
by PMZ PLASTICS 


STARTEK INTERNATIONAL INC. 
FREQUENCY COUNTERS 


BugCatcher 


“The SERIOUS HF Mobile Antenna" 


Unmatched in Quality 
Unmatched in Performance 


We can supply everything you 
need for that 
BIG HF mobile signal 
you have always wanted! 
The Texas BugCatcher can be 
custom designed to fit YOUR 
perticular vehicle. 


Are you ready to own the BEST??? 


GLA SYSTEMS 
P.O. Box 425 

Caddo Mills, Texas 75135 

903-527-4163 


ESTRANSEL 
Uae 


FOLDS TO ALLOW DOORS TO OPEN 
FOR MIN! VANS AND UTILITY VEHICLES 
BOLTS TO TRAILER HITCH OR FLAT PLATE 
SUPPORTS LARGE HF MOBILE ANTENNAS 
NON FOLD OVER MODEL ALSO AVAILABLE 


CALL OR WRITE 
FOR 


FREE BROCHURE 
HENRY ALLEN -WBS5TYD TINAALLEN 


tADDER FREE Led 
ANTENNA & TOWER “"° 
MOUNT CATALOG 


STANDOFF SO 12 DUO MOUNT 
BRACKETS SO 13 TRI MOUNT 


4309 Northern Pike Blvd. 
Monroeville, PA 15146 


PO 1 PULLY 


(412) 374-9744 RM 16 cee 
FOR ORDERS ONLY CALL ROTOR MOUN 
(800) 854-0815 


SPECIALIZING IN PREOWNED 
AMATEUR AND SHORTWAVE EQUIPMENT 


BUY ¢ SELL e LOVE TO TRADE 
We Carry All Major Brands 
Of New Equipment 


CIRCLE 329 ON READER SERVICE CARD 


MA3 
+ HOT DIPPED GALVANIZED A 
+ IMMEDIATE UPS are ae x a Ny 
CALL on WRITE: ae 
A 


IX EQUIPMENT LTD. — Ss 
P.O. BOX 9, OAK LAWN, IL 60454 
708-423-0605 * FAX: 708-423-1691 


MA 2 


TT 6 QUADPODS 
TT9 
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Sell Your Used Gear In The 


Radio Fun Flea Market 


Call Judy Walker Today: 


1-800-274-7373 


TO ORDER 
CALL TOLL FREE 
1-800-292-7711 
1-800-445-3201 (Can. 


24 HOUR ELENCO e HITACHI e B&K PRODUCTS 
SHIPPING GUARANTEED LOWEST PRICES 
Hitachi Compact Series Scopes 


AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES 
2 YEAR WARRANTY [Faia 505 SOM. Gutsors $898 


V-523 - SOMHz, Delayed Sweep. $949 
\V-522 - SOMHz, DC Offset $895 
V-422 - 40MHz, DC Offset $735 
V-222 - 20MHz, DC Offset $649 
V-660 - GOMHz, Dual Trace. $1,149 
V-665A - 60MHz,DT, w/cursor. $1,325 
V-1060 - 100MHz, Dual Trace $1,395 
V-1065A - 100MHz, OT, w/cursor_____$1,649 
V-1085 - 100MHz, QT, w/cursor__ $1,995 
V-1100A - 100MHz, Quad Trace $2,495 
V-1150 - 150MHz, Quad Trace $2,395 


B&K OSCILLOSCOPES 


2120 - 20MHz Dual Trace $389 
2125 - 20MHz Delayed Sweep $539 
1541B - 40MHz Dual Trace $695 
2160 - 60MHz Dual Trace, Delayed Sweep, 
Oual Time Base $949 
2190 - 100MHz Three Trace Dual Time Base, 
- Delayed Sweep. $1,395 
2522A - 20MHz / 20MS/s Storage $875 


STANDARD SERIES 
$-1325 25MHz $349 
$-1340 40MHz $495 
$-1365 60MHz $849 
Features: 
@ High Luminance 6° CRT TV Sync 
@ \mV Sensitivity i 2-x1, x10 Probes 
@ X-Y Operation @ Complete Schematic 
B Voltage, Time, + Frequency differences displayed 
on CRT thru the use of cursors (S-1365 only) 
1 Plus much, much more 


DELUXE SERIES 
S-1330 25MHz $449 
$-1345 40MHz $575 
S-1360 60MHz $775 
Features: 
@ Delayed Sweep 
@ Automatic Beam Finder 
1 Z Axis Modulation 
@ Built-in Component Test 
i Plus all the features of the “affordable” series 


@ Dual time base 
BB Illuminated internal 
gradicule 


Digital Capacitance Meter 
CM-1550B 
by Elenco 


Digifal LCR Meter 
LC-1801 


$125 
Measures: 
Coils 1uH-200H 
Caps .1p{-200u! 
Res .01-20M 
by Elenco 


} Digital 
(ore Multimeter 
i DVM-638 
$39.95 


11 Functions with 
Case 


FLUKE MULTIMETERS 
Scopemeters (All Models Available Call) 
Model 93 $1,225.00 70 Serles 
Model 95 $1,549.00 Model 7011 
Model 97 $1,795.00 Mowel 771i 
Model 7911 
80 Series 
Model 87 


$65.00 
$149.00 
10 Series $169.00 
Model 10 


Model 12 


$62.95 
Big 1° Display $79.95 $289.00 
Video Head Tester 

Elenco HT-200 


$44.95 
Tells you if 
VHS head 

is defective 
or worn. 


Digital Multimeter 


Color Convergence Generator 
w/ Inductance 
& Capacitance 


soe Elenco $G-250 
$75.00| Se 


$89.95 
Kit $69.! 

LCM-1850 7 — 

Ten Functions 


Digital Triple Power Supply 
Elenco XP-765 


Finest in the industry 
10 rock steady patterns 


@ 
Fully regulated, Short circuit protected with 2 limit control, RF & video output 


3 separate supplies XP-660 with Analog Meters $195 by Elenco 


XK-500 Digital / Analog Trainer 


A-complete mini-lab for building, testing, prototyping analog and digital circuits 
Elenco’'s Digital/Analog Trainer is specially designed for schoo! projects. with 5 built-in power 
Supplies. Includes a function generator with continously variable, sine, triangular, square wave 
forms. All power supplies aie regulated and protected against shorts. 
Power Supplies 
® Variable Power Supply 
B +1.25t0 20VDC @ SAmp 
(+1.25 to 15VDC @ 1 Amp) 
® 1.2510 -20V0C @ 5.Amp 
(-1,25 to -1SVDC @ 1 Amp) 


Sweep/Function Generator 
1 with Freq. Counter 
, 


$239 


Elenco 

Model GF-8026 
Sine, Square, Triangle, Pulse. Ramp 
2 to 2MHz, Freq Counter .1-10MHz 
Internal Linear & Logic Sweep | $26.95 


_, Provides sine, triangle, square 
wave {from 1Hz to 1MHz 
AM or FM capability 


Learn to Build and Program 
Computers with this Kit 


Includes: All Parts, Assembly and Lesson Manual 
Model 
MM-8000 


$129.00 


by Elenco 


Elenco Wide Band 
Signal Generators 


B 30VAC Center tapped 
@ 15VAC at 1 Amp 
Analog - Section 
@ Function Generator Sine, 
Triangular, Square wave forms 
®@ Frequency adjustable in five 
ranges trom 1 10 }00KHz 
® Fine trequency adjust ~ 
SB Ampiituce adjust 
B OC offset 
® Moauiation FM-AM 
Digital - Section 
® Eight dala swiches 
1B Two no bounce tot switcnes 
$G-9000 $119 oa 
RF Freq 100K-450MHz AM Modula- 
tion of 1KHz Variable AF output 


SG-9500 w/ Digital Display & 
150MHz built-in counter $239 


C&S SALES INC. 


1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520-0085 (708) 541-0710 


® 8 LEO readouts TTL buttered 

@ Clock frequency 1 to 100KHz 

@ Clock amplitude 5VPP square wave 
Breadboards $159.95 


© Ji0 te poms tora e80)" Assembled $129.95 Kit 
15 DAY MONEY BACK GUARANTEE 

FULL FACTORY WARRANTY 

WRITE FOR FREE CATALOG 


‘Starting from scratch you build. a complete system, Our 
Micro-Master trainer teaches you to write into RAMs, 
ROMs and run a 8085 microprocessor, which uses 
similar machine language as IBM PC. 


WE WILL NOT BE UNDERSOLD 

UPS SHIPPING: 48 STATES 5% OTHERS CALL 
IL RES add 7.75% TAX 

PROBES INCL_ALL SCOPES & METERS 
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The Toughest |PCB and SCHEMATIC C.A.D. 
Little “GUNN” NaS Sub- | easy-rc 


_in Town! New 10 Watt Lae 
Transceiver SC rl b e 


Only $499 
Made in USA 
Value + Quality 

ups from over 25years 

SHIPPABLE in ATV...W6ORG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
Other Models & Sizes 


TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
Available in 10 or 11 Met and use. 
Me te alia asd reat 1439.25, 434.0 or 426.25 MHz & properly matches RF * ies 


a) 2S ee e \ Co ts 4-110 or Mi D1010N-ATV for 100 Watt : Protection, 
MasterCard VISA NER ones. Reh ed ; : al ote: jons - ie urface Mount Li 
pice Hot GaAsfet downconverter varicap tunes whole 420-450 EA a bak ay eet Teese tech 219800 


band to your h3. 7. \ 7” alumi A ull details write, call, fax or use Inqui 
Faller send $2.00 for. Complete MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box For full details write, call, fax or use Inquiry # 


re Transmitters sold only to licensed amateurs, for legal purposes, 
ee ceoa cing ol nntennss: verified in the latest Callbook or send copy of new license. Number One Systems 


* Ref: 
Hotte.4— Box 39. Hwy: 82 Call or write now for our complete ATV catalog 4796 Granger Avenue, Los Altos CA 94024 


wel AL 35461 including downconverters, transmitters, linear amps, eas oebabaes ened, 
FA Serax (206) on-2280 and antennas for the 400, 900 & 1200 MHz bands. 
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GUNN SY Hours: 10 am - 6 pm (CST) 1 = Z 5 ; 
Aras Monday = Friday (818) 447-4565 m-t 8am-5:30pm pst Visa, MC, COD 


P.C. ELECTRONICS Tom (W6ORG) 
eee ee 2522 Paxson Lane Arcadia CA 91007 —_ Maryann (WB6YSS) 


BATTERIES 


PC/XT/AT/386/486 
with Hercules, 
CGA, EGA or VGA 
display and many 
DOS emulations. 
e Design Single 
sided, Double 
sided and 
Multilayer boards. 
« Provides Surface 
Mount support. 


3+3 STAR 


e Exceptionally fast 
operation. 


e Standard output 
includes Dot 
Matrix / Laser / 
Inkjet Printers, 
Pen Plotters, 
Photo-plotter and 
N.C. Drill. 


Award winning 
EASY-PC is in 


use in over 18,000 
installations in 80 
Countries 
World-wide. 


e Very easy to learn 


REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


AAAAAAAAAAAA 
ICOM KENWOOD . we st sk st xe = NOW AVAILABLE x xt tot NE > 
FAST AND STANDARD K ARGE W > 
7S 13.2v 1400mah $53.00 | ppi t2v @ 1100mah $59.00 ) DESK CH GERS HIGH CAPACITY > 
8S 9.6v 1400mah $51.00 KNB-3 7.2v @ 1200mah $38.00 FOR KENWOOD S 
BP7 13.2v 600mah $53.00 | knp4 7.2v @ 2200mah $59.00 B¢NS1 Me dd MWole) melo Me VL (fem ny milence) Cole Wig pp-is = 7.2v  1500mah > 
ee ee Mehmet § These “SMART” Chargers Will Rapid Charge 6 Volt to 12 Volt YAESU < 
i PB7 7.2v @ 1500mah $49.00 Batteries in 1/2 Hour To Two Hours FNB-25 7.2v 600 mah 
SA/ SAT Pd PB8 12v @ 800mah $49.00 (depending on Battery Capacity) FNB-26 7.2 1000 mah > 
BP82, BP83 SK ROME FiMEeSyAlime Many Advanced Features Not Available On Any Other charger. gg ised M4 Loe b> 
f =, Vv mai 
ee oe a CMCSA sx x 2 SPECIAL INTRODUCTORY PRICES x xs: x3 FNB-27S 12v 800mah_ 
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Perfection 


I’ve just spent over three hours trying to 
align a fixer-upper cassette deck I bought 
at the last hamfest. It’s an auto-reverse 
machine and, no matter what I do, I can’t 
get the tape to track perfectly straight across 
the head in both directions. If I get it aligned 
for good sound in the forward direction, it’s 
lousy in reverse. If I set it up for good 
reverse operation, then it’s the pits in for- 
ward. Why am I bringing this up in a ham 
magazine? Well, the whole frustrating 
endeavor has started me thinking about 
perfection, tolerances, and what’s accept- 
able and what’s not. 

I can’t count the number of times I’ ve 
heard hams discussing their equipment and 
antennas and lamenting that they’re not as 
ideal as desired. Have you ever heard some- 
one complain about a 1.2:1 SWR? I’ve heard 
people bemoan such a figure and vow to 
“get that darned SWR down to 1:1.” Does 
anybody really think it will make a differ- 
ence? Apparently so. 


The Diddler 


Remember that Kenny Rogers song called 
“The Gambler,” wherein the title character 
suggests that the best any gambler can do 
in the long run is to break even? Sometimes 
it feels like diddling with the adjustments 


e e e 
Walking Stick Yagi? 
Hold it in your hand— 
it’s a walking stick 
made of aluminum with 
rubber ends. But inside 
are all the elements of a 
4 element yagi that 
goes together in 2 
minutes. Ready for the 
T-Hunt. Ready to get your signal out of a 
hole into the repeater. No little bits to 
drop and get lost. Everything fits clean 
and tight and tough. 2 meter $79, 70 cm 
$49. Weighs only 1 lb. Add $6 Shipping 
& Handling. Info $1. 


Antennas West order HotLine 
Box 50062-F Provo UT 84605. 801-373-8425 
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QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 
theory Key words underlined. Over 
4000 sets in use! For beginner, OMs, 
XYLs & kids. 


NOVICE $11.95 
TECHNICIAN - $10.95 
GENERAL $ 9.95 
ADVANCED $15.95 


VIS SG Antennas (5 of 48) 37 
4A1-10.1 


tn 8 hait-waye antenna, where 


are the current nodes? 


EXTRA $14.45 
Shipping 1-$3.00 
2. or more -$4.00 
Order Today! CLUB DISCOUNTS 
from 
VIS STUDY CARDS 


P.O. BOX 17377 SS. 


HATTIESBURG, MS 39404 
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the 
tech 
side 


by Michael Jay Geier KB1UM 


in electronic gear is much the same way— 


if you’re lucky, you might just get it back 


to where it was when you started! Is it 
really possible to improve on the alignment 
of your gear? Is it a good idea? And, as I 
keep asking myself as I glare at that stupid 
cassette deck, is it worth it? 


Maybe 


Sometimes yes, sometimes no. Truthful- 
ly, I have seen some 
remarkably poor 
factory alignment 
on some pretty ex- 
pensive, sophisti- 
cated gear. In the 
early days, many 
VCRs were adjust- 
ed so badly they 
wouldn’t play an- 
other machine’s 
tapes. And I’ve never seen two cassette 
decks that ran at the same speed; many vary 
by as much as five percent, which is very 
audibly noticeable. There’s no excuse for 
that, but, to be fair, manufacturers have to 
set some limit on how carefully they set up 
their products. Nobody can afford to did- 
dle that last ounce of performance from hun- 
dreds of thousands of machines as they come 
down the assembly line. So, it really is pos- 
sible sometimes to get noticeable improvement 
from a device through proper alignment. 
Beware, though: It can be very hard to im- 
prove on the original, factory job. And, like 
that gambler, you just may lose, winding 
up with less than you had before. Heck, you 
might even mess the thing up so badly that 
you have to send it in for repair, and let me 
tell you, service techs like nothing less than 
undoing somebody else’s mess. Your bill 
will reflect their annoyance. 

Before you go tearing into your rig to 
adjust it, be darned sure the “problem” or 
perceived lack of performance really is 
being caused by misalignment. Especially 
when you’re new at the game, it seems 
tempting to attribute nearly any problem to 
an adjustment. There’s a rule of thumb for 
that: If something very gradually changes, 
or it never was right to begin with, and 
especially if the unit basically works prop- 
erly but just isn’t quite perfect, then, and 
only then, it might require adjustment. But, 
if there’s a sudden loss of, or change in, the 
performance, or the thing doesn’t work at 
all, or it’s so far out of whack you can’t 
really use it, almost certainly something has 
gone bad, and attempts at alignment will 
only make things much worse. You cannot 
align around bad parts! Well, now and then 
it may seem to work, but it will always come 
back and bite you in an embarrassing spot 
sometime in the future, I promise. Now and 
then, though, you do have to align around 
a good part. Specifically, when you replace 
a bad part with a new one, you sometimes 
have to realign the circuit it came from. A 
good example would be the replacement of 
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a transistor in a non-crystal oscillator. Very 
likely, you’d have to reset the oscillator’s 
frequency, because no two transistors have 
exactly the same capacitance, so the fre- 
quency probably would have changed. 


Good Enough? 


Before you decide to go in and tweak 
something, ask yourself: Is this thing real- 
ly so far off that it’s worth the trouble and 
risk? I don’t know about you, but I sure 
wouldn’t go up on the roof to “correct” a 
1.2:1 SWR! Nobody will be able to tell the 
difference anyway. And, if a frequency 
counter says my walkie is 500 Hz off fre- 
quency, I’m not gonna open it up and at- 
tempt to get it exactly on, right down to the 
last cycle. Heck, the frequency counter could 
be off by that much! This brings up the is- 
sue of tolerance. Yours, yes, for the amount 
of deviance from exactly what you want. 
But I’m referring to specified tolerances in 
the equipment. A walkie that’s 500 Hz off 
at a frequency of 146 MHz is probably well 


within its design limits, and any attempt to 


correct the “error” will be in vain, because 
it’ ll drift more than that as the temperature 


“The most important tool is knowledge. 
Do you understand how the rig works, 
and are you sure what you’re planning 

to tweak is, indeed, at the root of the trouble?” 


changes, anyway. But what if the thing re- 
ally is off enough to cause trouble? If your 
walkie is 3 kHz off, you’re gonna sound 
pretty lousy through the local repeater. In 
that case, it really is worth digging in and 
making it right. 

Sometimes, reality lies in between. Per- 
haps your rig works well enough to use, but 
something’s far enough off that it really 
bugs you. If you think it’s so bad that any- 
one would be bothered by it, consider send- 
ing it in for adjustment if it’s still under war- 
ranty. But don’t bother sending anything in 
unless the problem is fairly obvious. What’s 
annoying to you may very well be within 
allowable tolerances, and most technicians 
wouldn’t consider trying to tweak some- 
thing to absolute perfection when it already 
works OK anyway; you'll probably get the 
unit back unchanged, and you may even get 
a bill. Of course, if the rig is out of war- 
ranty, you’re on your own. 


T Minus 10... 


Before you blast off into the unknown, 
make sure you have the proper tools to do 
the job. The most important tool is knowI- 
edge. Do you understand how the rig works, 
and are you sure what you’re planning to 
tweak is, indeed, at the root of the trouble? 
In a complicated piece of gear, it often is 
possible to balance a problem by misad- 
justing something else! On extremely rare 
occasions, that’s the right thing to do. 
Usually, though, it’s a disaster. Sure, your 
problem may go away, but something else 
will misbehave as a result of the misad- 
justment. A lot of thought goes into the 
design of today’s electronics, and the pieces 
of the puzzle fit together pretty tightly. 
Change the shape of one and you never 
know what the results might be. So, study 
the schematic, the block diagram, or any 
other data you may have, in order to fur- 
ther your understanding of the attempted 
procedure. And never do an adjustment a 
friend told you to do unless you understand 


+ 


what it is and why it works; just because it 
worked for him doesn’t mean your radio 
needs the same change. 

Once you’re sure you know what you 
need to do, take a look at the tools and test 
equipment required for the procedure. You 
wouldn’t want a surgeon to operate on you 
with a screwdriver, would you? By the same 
token, you normally can’t adjust something 
that.calls for a dual-trace, delayed-sweep 
oscilloscope if all you have is a voltmeter! 

Actually, once in awhile you can. If you 
really understand the circuit, sometimes you 
can find direct effects of the adjustment and 
observe those instead of the recommended 
ones. The big danger here is that some things. 
which look like direct effects actually also 
depend on other adjustments as well as the 
one you’re doing, making the results de- 
ceiving. That’s exactly how people wind up 
balancing one misadjustment with another 
and making a big mess. 


Going First Class 


The first-class way to do adjustments is 
with the service manual. Obviously, if all 
you're doing is set- 
ting a voltage reg- 
ulator, and you 
know the required 
voltage, you don’t 
need to spend for 
the manual. But, if 
you're aligning IF 
stages, a frequency 
synthesizer, or 
something like that, 
the manual is essential. In addition to show- 
ing you the adjustment points and desired 
results, most manuals also give you align- 
ment steps in a specific order. Doing the 
procedures in order goes a long way in help- 
ing to avoid the tail-chasing syndrome of 
multiple misalignment. 


Back in Coach 


But what if you can’t get the manual, or 
its price is so high it just isn’t worth it? In 
that case, take another look at the circuit 
and try to deduce which adjustments are 
independent variables and which depend 
on other adjustments. For instance, a volt- 
age regulator or a crystal oscillator’s fine 
frequency trimmer would likely be inde- 
pendent; although their adjustment will 
affect other circuits, nothing else probably 
will affect them. On the other hand, an FM 
discriminator (detector) may seem off if the 
incoming IF signal is off-frequency, but the 
real problem is up the line in a local oscil- - 
lator. So, the discriminator is a dependent 
variable, because its apparent alignment 
actually depends on the incoming frequen- 
cy. Always check the independent variables 
before you go changing a dependent one. 

Finally, it really pays to let any piece of 
gear warm up for a while before you start 
adjusting it. Even crystal oscillators drift a 
little with temperature. A half-hour ought 
to do it. See 

Well, I hope this little trek through the 
world of adjustments will help you avoid 
some of the pitfalls inherent in tweaking 
complex gear. Sometimes, tio matter how 
hard you try, you still get caught—that 
cassette deck remains in pieces on my bench, 
and I’m starting to think I’m missing some- 
thing. With that in mind, here’s a final 
proverb (OK, I made it up, but it sounds 
like a proverb): When the pieces of a 
puzzle just won’t add up, chances are there’s 
a piece missing! 

73 and see you all next time, from 
KB1UM. PRE | 
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More Hidden Antennas 


One of the most popular topics I’ve 
- covered in the past is hidden antennas. For 
hams living in condos, mobile homes, or in 
areas in which no outside antennas are 
allowed, we'll look at some more ways to 
get on the air. All without being noticed by 
your neighbors. 


_The Hidden Spouting Dipole 


Here is an idea that’s really quite differ- 
ent: a full-size horizontal dipole hidden in 
the spouting! In this case, the spouting must 
be plastic, a common building material in 
newer homes and apartments. 

Here’s how you accomplish this feat. First, 
you need to know how long the spouting is. 
This length will determine the size of your 
dipole. If need be, you can add some traps 
to shorten the dipole. Secure a block of treat- 
ed lumber on the ends of the spouting. You 
can use wood screws, industrial waterproof 
glue, or small nails. Be sure you don’t 
cover up the downspouts. You don’t want to 
have the rainwater back up and cause 
damage to the structure. 

With a screw eye attached firmly into the 
middle of the block, attach one end of your 
dipole. The other end requires the same set- 
up. Now, connect the dipole between the two 
ends, but pull it tight between the blocks. 
You want the dipole to be suspended in the 
middle of the spouting, held up by the wood- 
en blocks and screw eyes. If need be, you 
can add some small wooden or plastic 
supports to keep the wire from sagging in 
the middle. 

The center feed point connects in the 
usual manner. But, and this is very impor- 
tant, the feed point must be made completely 
waterproof! So dig out the RTV, coax seal 
and lots of tape because you don’t want 
water to find its way into your coax and down 
into your shack. 

By using RG/58U coax, you can route this 
feedline over the roof, or you can run it down 
the spouting to your window. Try to fasten 
" the coax to the roof via the poop pipe vents 
or chimney. Don’t nail it into the roof! 

Use common sense when working up high. 
If you have a two-story house or apartment, 
a ladder would be safer than laying on the 
roof near the edge of the building. And, of 
course, keep a constant eye open for TVI 
when you’re on the air. 

As farfetched as this installation sounds, 
it really does work. Just remember: It won’t 
work with metal spouting. 


Commercial Hidden Antennas 


If you have the money, there are many 
ways to get on the air using commercial 
antennas that may be hidden. And some are 


radio 
magic 


by Michael Bryce WB8VGE 


simple enough to take down when you’ re 
not operating. 

One of the most popular setups today is 
the RS and R7 by Cushcraft (1-603-627- 
7877). While they aren’t antennas you can 
hide, they operate without the need for ground 
radials. The smaller of the two, the RS, looks 
like a large CB ground-plane antenna. It’s 


17 meters. Because no radials are required, 
this antenna has a simple profile. At 17 feet 
8 inches, it’s easy to fasten to a poop pipe 
or vent. 

Gap Antenna Products (1-407-778-3728) 
offers several models which operate as ver- 
tical dipoles with no traps. They require sev- 
eral ground radials, depending on the mod- 
el. The shortest model, the Eagle DXPVI, is 
21.5 feet tall. It covers 40 through 10 me- 
ters. This model does not need radials. It 
comes with three counterpoises, each 8 feet 
long. The Challenger DXPVIII covers 80 
through 10 and stands 31.5 feet. The Voy- 
ager DXPIV covers 160 through 10 meters. 
At 45 feet tall, it might be hard to convince 
your landlord about this one. I do not know 
of anyone using these antennas, so ask around. 

Butternut Electronics (1-210-350-5711) 
makes a small butterfly antenna. This but- 
terfly compact beam covers 10 through 20 
meters. Small enough to mount to a chim- 
ney, it can be turned with a small TV-type 
rotator. The boom is only 6 feet long, with 


17 feet high. You can mount the R5 to your | a wingspan of 12.5 feet. 


chimney without causing problems. The R5 
will give you coverage from 10, 12, 15, 17, 
and 20 meters. I happen to use one of these 
antennas and can say it works quite well. It’s 


HF Mobile Antennas at Home 


Hustler (1-817-325-1386) has been sell- 
ing mobile HF antennas for a long time. The 


“Operating VHF and UHF is a bit easier 
because the antennas are much smaller. 
A mag-mount 5/8-wave atop a file cabinet 

. will work surprisingly well. 
A I/4-wave mag-mount on top 
of the refrigerator works great!” 


no monoband beam up 80 feet in the air, but 
it will produce many QSOs for you. 

The R7, the bigger brother, adds the 30 
and 40 meter bands. It’s longer, 22.5 feet, 
and just about doubles the wind loading of 
the R5. Your chimney should be in good con- 
dition to hold the R7 in a windy area. Both 
antennas are rated at 1,800 watts PEP. 

Cushcraft also carries several different 
types of regular, radial-required, vertical an- 
tennas. Look for their models AV3 and AV5. 

Advanced Electronic Applications (1-800- 
432-8873) has the new IsoLoop 10-30 HF 
antenna designed for antenna-restricted 
locations. Its small size and compactness 
make the IsoLoop very attractive for your 
apartment, condo, or anywhere zoning 
restrictions for antennas apply. The loop is 
only 35 inches in diameter. Check out the 
reviews in 73 Amateur Radio Today for 
actual hands-on use of the IsoLoop. I can 
tell you, it is a bit hard to tune at first, but 
once you catch on, there’s nothing to it. The 
IsoLoop covers 10 to 30 MHz. 

MFJ also carries several antennas for 
restricted locations. In fact, they too sell a 
half wave vertical antenna that requires no 
radials and a Super Hi-Q Loop antenna. I’ ve 
never used either one from MFJ. Contact 
MFYJ at 1-800-647-1800 for a full line 
catalog. 

If you work mostly 10 meters, then look 
at the A99 by Solarcon antennas. The A99 
is a half-wave over a quarter-wave variable 
mutual inductance tuned antenna for 10 and 


Hustler resonators and masts make a quick 
and easy mobile combination. You can also 
use these at home if you have a counterpoise 
to work them against. An aluminum 
window frame is fine, as is metal spouting. 
Even some wire radials will work, too. Hus- 
tler also has several models of vertical 
antennas to choose from. These models will 
require some sort of radial system. 

Hustler also has a new line of of low- 
profile ominidirectional antennas for 144 
MHz, 450 MHz, and 1.2 GHz. The Spirit 
series looks very good, but they’re not cheap. 
Contact Hustler for more details. 

The use of one of the new automatic 
antenna tuners might be an idea, too. I’m not 
talking about the built-in tuners the newer 
rigs have, but rather about a separate auto- 
matic tuner. One of the best is the tuner by 
SGC (1-206-746-6310). It will tune just about 
anything connected to it. A 108 whip an- 
tenna will tune all frequencies. This slender 
whip antenna can be-clamped to a window 
ledge and be used as a temporary antenna 
system. Of course, you’ll need some sort of 
ground to get the automatic tuner to work 
with the whip antenna. Look for places you 
can hide an antenna like this. Look at your 
closets, stairwells, and even behind a door 
for places to hide the antenna. 

And finally, the new Outbacker (1-615- 
899-3390) mobile antennas look like they 
would work just fine in a hidden location. 
For more information about the Outbacker 
mobile antennas, contact your local ham 


equipment dealer, or an advertiser appear- 
ing in Radio Fun. 


Hidden VHF/UHF Antennas 


Operating VHF and UHF is a bit easier 
because the antennas are much smaller. A 
mag-mount 5/8-wave atop a file cabinet will 
work surprisingly well. A 1/4-wave mag- 
mount on top of the refrigerator works great! 
(Of course, if you can get these guys out and 
up high, they’I] work even better.) 

The Forbes Group (1-916-624-7069) makes 
a 2 meter and 450 MHz antenna that slips 
over the vent for the pooper. The antenna, 
the Ventenna, is so hard to detect, it’s almost 
invisible from the ground. I have no idea 
how the feedline gets from the antenna to 
the rig, however. (Down the vent and up 
through the pooper?) If you want to improve 
your 2 meter FM, give the Ventenna a try. 

The more gain you want in the VHF/UHF 
frequencies, the larger and longer the an- 
tenna becomes. Ground plane antennas are 
much easier to hide, although they don’t have 
the gain. 

At VHF/UHF frequencies, feedline loss 
can become a factor. The larger feedlines, 
like RG-8U, are needed for longer runs, but 
the stuff is harder to hide than the smaller 
coax. Use RG-58U if the run is short and 
you can’t hide the thicker cable. No matter 
what kind of coax you use, always get the 
best. Cheap coax will only bite you in the 
butt later on. 

If you assemble your own cables, then buy 
the best connectors you can find, too. I don’t 
know if gold-plated connectors are worth 
the price—I’ve never used them. I get 
silver-plated ones with a Teflon center. Don’t 
expect great results with cheap coax 
connectors. 

One way to improve your hidden anten- 
na farm is by attaching the SO-239 connec- 
tor the proper way. I don’t have the space in 
this column to really get into this, but here 
are some tips for the proper method of in- 
stalling SO-239 connectors: 

¢ Use a good connector. No cheapies here. 

¢ Use a good-quality resin core solder. 
Don’t use solder paste. 

* You’ll need a hot soldering iron. I use 
an 80 watt iron here. 

¢ Don’t nick the braid. It will tear at any 
nicks. 

¢ Don’t reuse a coax connector. 

¢ Install one connector, check for a short 
with your VOM between the shell and the 
center pin, then install the other end. 

¢ Solder the braid through the connector 
holes. They’re not there to let the steam out 
of the coax. 

¢ Don’t forget to slip the barrel over the 
coax before you solder the connector on! 

If you follow these tips, you’ll be on your 
way to improving your hidden antenna farm. 


Safety First With All Antennas 


No matter what kind of hidden antenna 
you come up with, remember: safety first. 
You must keep the antenna away from 
people and, of course, critters. The RF pro- 
duced by a 100 watt transmitter can cause a 
really nasty burn. You can bet the family 
jewels you'll be in court if your hidden 
antenna farm causes someone harm. A good 
dose of common sense goes the distance in 
each case of an hidden antenna. 

Next month, I'll take you with me to Field Day. 
It’s the hottest weekend in hamradio! [qj 


Sell you product in Radio Fun! Call today! 1-800-274-7373 
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Using HF Mobile Antennas in 
Portable Operations 


High frequency mobile operations seem to 
be coming back after a long period of lower 
popularity. Some two decades ago, the advent 
of small 2 meter units, and the now-ubiquitous 
repeaters, caused HF mobile to go into eclipse. 
The disadvantages of HF mobile were exac- 
erbated by the fact that the rigs were large, and 
the cars were getting smaller. The cars are still 
smaller (as a guy my size can attest!), but a 
number of HF SSB rigs are now available that 
make HF mobile operations a lot easier. Some 
people got back into HF mobile when the 
sunspots hit a high a couple of years back, and 
several 10 meter 25 watt (or so) SSB mobile 
rigs were on the market. At one time, HF 
mobile was a lot more popular. Indeed, in the 
1950s and 1960s if you were mobile you were 
on HF or you didn’t talk to many people. 

Portable operations occur when the car is 
parked. Well .. . not really ... . in the legal sense 
the operation is still “mobile,” but there are 
situations where one might undertake longer- 
term operations from a vehicle. but in a parked 
status. Some examples are emergencies. Over 
the years three hams have related stories of 
how HF mobile saved them a lot of trouble . . . 
and in one case saved a life. One guy was a 
Swedish (SM) missionary in Sudan. He used 
a rig that could operate on 75 meters and the 
adjacent bands where point-to-point was 
allowed (he was licensed for both). Out on the 
desert of Sudan, conditions are extremely harsh. 
If he didn’t check in twice a day, search and 
rescue parties were launched. Another guy told 


Figure 2. A five-way binding post can be used for connecting 


me of being stuck with a busted four-wheel- 
drive vehicle in the mountains of Arizona 
during an elk hunt, a long way from anyplace. 
Still a third told me of becoming sick and 
snowed-in during a Montana hunting trip. The 
Montana hunter had an HF mobile unit 
installed in a travel trailer. One thing that all 
three of them talked about was that mobile 
antennas are typically low-efficiency devices, 
and they worried about being heard when bands 
were crowded. Each of the three had a differ- 
ent solution, 


First Solution: Install Temporary 
Radials 


The SM1-guy who worked in Sudan had a 
difficult radio situation: operation from a Land 
Rover in a terrain with few trees for antenna 
supports and a poor-conductivity soil under- 
neath. In addition, as he made his medical 
rounds, he would not stay long enough in one 
spot to make it worthwhile to erect a semiper- 
manent structure. What the SM1 did, how- 
ever, was to increase the effectiveness of his 
mobile antenna by adding three or four 4/4 wire 
radials to form a counterpoise ground plane. 
Figure 1 shows how this is done. The radials 
are connected to either the vehicle body or the 
antenna mount, and are then stretched out along 
the ground. Rocks or bricks can be used at the 
far ends to temporarily hold the radials. The 
SM1 who gave me this tip recommended that 
the radials be fanned out as widely as possi- 
ble, with one going straight back from the ve- 
hicle, and the others spaced out as is possible 
for the given situation. 

Figure 2 shows how a mobile mount can be 
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antennas, etc. 


by Joseph J. Carr K4IPV 
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Figure 1. Adding radials increases the effectiveness of the mobile antennas. 


modified to accommodate the occasional use 
of radials. Most ball-style HF antenna mobile 
mounts have three bolts to hold the assembly 
to the body of the vehicle. One of these bolts 
can be replaced with a heavy-duty five-way 
binding post. Be sure to use a star washer 
under the hex nut. And scrap away corrosion 
or paint from the underneath side of the fend- 
er, or grounding won’t be complete. Ideally, 
use the same screw as is used to ground the 
shield of the coaxial cable. 


Second Solution: Bring a Dipole 


The guy who went hunting in northern 
Arizona had a different solution. He was an 
elk hunter, and every year made the trek from 
Tucson in southern Arizona up to the north- 
ern portion of the state. Arizona goes from 
high desert of cactus and coyotes (and 
rattlesnakes) to forested mountains in the north. 
On one trip, he was a little too aggressive with 
his 4X4 and smacked the undercarriage onto 
a rock outcropping, fatally injuring an axle, 
transmixer or fribblewitzit or something. 

He managed to call for help using his 


1:1 Balun —® 2f 


Kenwood TS-430 mobile HF SSB rig operat- 
ing on 75 meters. In this case, the stuckee made — 
camp, and then unlimbered a 75 meter dipole 
he had stowed for just such a situation. Fortu- 
nately, there were large numbers of pine trees 
all over the place, and he had plenty of choic- 
es for antenna support structures. 

A 75 meter dipole is on the order of 122 feet 
long, with each element being 61 feet. The elk 
hunter rolled up the antenna, with a 1:1 balun 
at the center feed point, and 100 feet of 
75 ohm coaxial cable, and stowed them in a 
kid’s school knapsack. The sack could then be 
shoved underneath the seat or in the cargo area 
of the vehicle. 


Third Solution: Make an Inverted- 
Vee Dipole 


The third solution came from both the SM1 
in Sudan and the K8 on a hunting trip to Mon- 
tana, but I'll credit it to the K8 because the 
SM1 got credit for the radials idea. An inverted- 
vee dipole is not really the classical inverted- 
vee (which is a longwire antenna), but rather 
it is a half-wavelength dipole, fed in the 


El = End Insulator 
R = Rope 
S = Tent Stake 


Rocks Or 
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Figure 3. Tent poles or slip-up masts make a dandy inverted-vee dipole. 
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center, but with the center elevated and the 


_ ends drooping towards the ground. The 


physical length of the inverted-vee dipole is 
about six percent longer than the normal dipole 
cut for the same frequency. 

The center of the antenna should be at least 
20 feet high, and higher is usually better. But 
a 20-foot pole is a bit much to stow ina 
vehicle, even in a travel trailer. The K8 in 
Montana carried five-foot sections of TV 
antenna masts. These steel masts are enlarged 
on one end, and crimped on the other, so that 


they can be slipped together end-to-end to make 
a longer mast. 

Some people will carry a 30-foot slip-up 
mast in the vehicle. These collapse to about 
six feet, and can be extended to either 20 feet 
or 30 feet, depending on whether two or three 
sections are extended. 

Still another way is to use those kinds of 
tent poles that have a male thread on one end 
and a female thread on the other, so they can 
be connected together to form a longer pole. 

The bottom of the mast can be held in place 


for a short time with a cinder block or pile of 
rocks. But keep in mind that it’s a very 
temporary solution! In some cases, addition- 
al guying in the form of nylon rope will be 
needed to keep the mast upright. 

Another way to stabilize the mast is to use 
a ground plate and stake of the type sold for 
use with slip-up masts. These devices are 12 
to 18 inches long, and can be driven into the 
ground with a hammer or convenient rock. The 
top end of the stake sometimes has a metal 
plate that comes in contact with the ground. 


The Inverted-ZEE Antenna 


Enjoy 80 meters with this limited-space dipole. 


by Andy Loomis KEQUL 


How about another antenna article? 
This one describes yet another variant 
of the versitile resonant dipole! I call it 
the inverted-ZEE because it actually 
resembles the letter “Z” to observers in 


passing aircraft. 


This antenna evolved from my stub- 
born insistence that I have fun operating 
on 80 meters in spite of my property’s 


_ size limitation—it is far too small to put 


up a full-size dipole or an inverted-vee 


— antenna. 


Now, 80 meters is a great band for 


_ statewide and other relatively close-in 


work—especially at night and until a few 
hours past sunrise. A rig in the 100 watt 
class is ideal for checking into the 80 
meter regional nets which abound in the 
morning hours. There is really little need 
for an antenna to perform well at low 
radiation angles if working DX is not 
important to you. Also, propagation via 


_ ground waves is limited to about 10 or 


15 miles with a rig of this power, so there 
is not much:need for a good ground 
system either (other than for lightning 
protection, of course). 

Of primary importance is your signal 
at high radiation angles. A vertical 


antenna is a poor performer at high 


angles. That leaves, of course, the ordi- 


nary horizontal dipole antenna as perhaps 


the best-performing easy-to-make 
antenna for regional communication on 


the 80 meter band. 


Unfortunately, few of us have enough 
real estate to put up a full-size dipole on 
80 meters. Even fewer of us can raise it 
to a quarter-wavelength in height. Any 
solution, therefore, requires some sort of 
compromise to either the length of the 
antenna or its height. The inverted-ZEE 
fills the bill nicely. With a careful com- 
promise, we can construct an antenna that 
gives us a high 
radiation angle, 
suitable for en- 
joying the re- 
gional nets, while 
allowing its per- 
formance as a 
DX antenna to 
fall off the deep 
end. The invert- 
ed-ZEE is near- 
ly useless in its 
ground-wave 
properties. In Z 
fact, at a distance of only four miles, the 
ground wave is so weak that it mixes in 
with the skywave to produce that famil- 
iar “swishing” sound as the two waves 
go in and out of phase with the varying 
height of the ionosphere. The 
inverted-ZEE pushes a healthy signal 
upward only—exactly where we want 
it—to be reflected by the ionosphere and 
back to the earth for excellent commu- 
nication characteristics between 10 and 
500 miles. 


Center 


4c Insulator 


Stand-Off ___p» 
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Figure 1. The Inverted-ZEE Antenna. 


“The inverted-ZEE pushes 
a healthy signal upward 
only—exactly where we 
want tt—to be reflected 

by the ionosphere and 
back to the earth...” 


Construction 


To build the inverted-ZEE, begin by 
building a regular dipole, cut for the 80 
meter band, about 135 feet in overall 
length. Don’t bother to measure careful- 
ly or to attach the end-insulators yet. 

Install a pole or mast on your roof, 
somewhat centrally located. Use a pole 
at least 10 feet 
high, preferably 
15' to 20'. The 
top of the pole 
will become the 
support for the 
center insulator 
of the antenna. 
Next, orient the 
wires toward di- 
agonally oppo- 
site corners of 
your roof, slop- 
ing downward from the top of the cen- 
ter-support pole. The distance to the cor- 
ners is not particularly critical, nor do 
they have to be of equal length. Attach 
stand-off insulators (the type used for TV 
twin-lead) at each commer; route the wires 
through the insulators. So far, the anten- 
na is looking like an inverted-vee. 

Using a few more stand-off insulators, 
route the remaining lengths of antenna 
wire, horizontally, along the edges of the 
roof. Imagine looking down upon your 
installation—you should be 
forming a “Z”-shaped an- 
tenna as viewed from above. 
It is not important that the 
ZEE be symmetrical, either. 
The idea here is to lay out 
the remaining wire without 
regard to the direction or 
placement of the ends. The 
only considerations are that 
we don’t fold the antenna 
wire back on itself or allow 
the wire to come in direct 
contact with the roof. 

The ends of the wires will 
almost certainly have to be 
trimmed in order to resonate 
the antenna. The easiest way 
I have found is to replace the 
excess wire with a length of 
good string or twine-the waxy 
kind is excellent because it 
won't soak up moisture which 
could detune the antenna on 
a rainy day. In my installa- 
tion, I had to remove nearly 
15 feet of wire from each end 
of my antenna to bring res- 
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Its purpose is not to make an electrical ground, 
but to provide mechanical stability. 


Nth Solution... Yours 


Well, we’ ve seen three solutions to the prob- 
lem of increasing the effectiveness of mobile 
antennas during portable operations. How about 
you? If you have some favorite means, whether 
for emergency, or when camping or vanning 
around the country, let me know. We can share 
it with other readers. Contact me at POB 1099, 
Falls Church VA 22041. RF | 


onance into the 80 meter band. Try to re- 
move the same lengths from each end of 
the antenna. 

Cheap RG-58 coax is just fine to feed 
this antenna. Its loss on 80 meters is es- 
sentially nil; and, unless you are running 
much more than 200 watts, its voltage- 
handling characteristics should be OK. 

My inverted-ZEE showed a minimum 
VSWR of about 3:1. That’s to be expected 
with a low, makeshift antenna. I simply 
tune out the remaining mismatch with a 
regular antenna tuner located at my rig. 

In conversations with hams in nearby 
states, I receive’ signal reports which equal 
those of my friend across town who us- 
es a full-size dipole, 50 feet up. Why this 
is true is a bit of a mystery to me, but I 
think it has something to do with most of 
the antenna current appearing in the first 
dozen or so feet near the center insula- 
tor. Therefore, most of the radiation takes 
place there, at the highest point. 

Because the antenna is located so close 
to my roof, I think a lot of the downward- 
directed energy is simply absorbed by 
my house and is not reflected nearly as 
well as it would be if the antenna were 
located over a nice, conductive ground. 
This has the effect of raising the anten- 
na impedance, thus providing a better 
match to the coaxial cable than would 
otherwise be true. Low, horizontally-po- 
larized antennas, installed over good 
grounds, have very low radiation resis- 
tances which make matching to coaxial 
cable somewhat difficult. 

Finally, I think the ends of the anten- 
na, running in the directions they do, tend 
to cancel the low-angle radiation which 
would normally propagate as a ground 
wave. The effect of all these otherwise 
deleterious effects is to allow the sky- 
wave signal to propagate without inter- 
ference caused by reflections. I am quite 
sure the antenna would be considered 
“low-efficiency,” for this reason. How- 
ever, at high radiation angles the anten- 
na appears to be just as good as a full- 
size system—hence the excellent signal 
reports on the regional nets. 

Just as with any other antenna system, 
take a little extra time to ground the shield 
of the coaxial cable. where it enters your 
home. This is not only good engineering 
practice, it also tends to keep RF off the 
metal enclosures of your equipment, and 
it affords a small measure of lightning 
protection. I also like to make a couple 
of RF decoupling chokes in the coax by 
rolling it into a seven- or eight-turn, 8" 
diameter, tightly-taped coil. One of the 
chokes is located at the antenna’s feed 
point, the other near the base of the cen- 
ter support pole. 

If you haven’t operated 80 meters be- 
cause of antenna size problems, try the 
inverted-ZEE. You may be in for a pleas- 
ant surprise! I’1l bet this design would 
work well on 160 meters, too. 

I'd like to hear about your results. 


Equipment Modifications 


New amateur radio licensees normally 
begin their hobby with dual-band mobile or 
hand-held equipment. These sets are pre- 
programmed for the 2 meter band from 144 
MHz to 148 MHz, and the 70 cm band from 
440 MHz to 450 MHz. But these factory 
pre-set band limits may represent only a frac- 
tion of the receive capabilities of that new 
dual-band set. And there is absolutely 
nothing illegal about receiving frequencies 
well above and well below the normal ham- 
band limits, as long as you don’t monitor 
telephone and remote broadcast pick-up 
frequencies outlawed by the Communica- 
tions Privacy Act of 1986. Anything else is 
okay to monitor: 

¢ Public safety—police, fire, paramedics. 

¢ Aeronautical and marine. 

¢ Business radio and industrial radio. 

¢ Wireless microphones and stage mikes. 

¢ Business band, including hospitals and 

ambulances. . 
¢ Military communications, DEA, FBI, 
FCC, and CIA. 

Each manufacturer offers a unique method 
to enable the wideband receive capabilities 
of their dual-band equipment. Some manu- 
facturers do not publish this in their instruction 
books, yet others may include receive mod- 
ification steps as an insert. Some equipment 
may give you all-band receive capabilities 
straight out of the box, yet with other sets 
you need to hold down specific keys, turn 
the set on and off, and presto, expand the 
normal 144 MHz-148 MHz range to cover 
aircraft down to 118 MHz, and the 24-hour 
weather broadcasts above 162 MHz—and 
everything in between. 

On the UHF side, expanded receive may 
go as high as 469.995 MHz, and that covers 
almost everything. However, expanded 


receive that only goes as high as 459.995 
misses all of the police and public safety/emer- 
gency medical action above 460 MHz. That’s 
something to think about when considering 
which radio to buy. 
VHF (2m) ideal coverage: 118 MHz-165 
MHz. This includes: 

¢ Aircraft (AM): 113 MHz-136 MHz 

¢ Satellites and military: 

136 MHz-144 MHz 

¢ Ham: 144 MHz-148 MHz 

¢ Military: 148 MHz-150 MHz 

e State, police, fire, ambulance, land 

mobile: 151 MHz-155 MHz 

e Marine: 156 MHz-157 MHz 

¢ Police: 157 MHz-159 MHz 

¢ Railroad: 160 MHz-161 MHz 

¢ Weather and military: 162 MHz-165 MHz 
70 cm ideal coverage: 430 MHz-512 MHz. 
This includes: 

¢ Ham radio 70 cm: 430 MHz-450 MHz 

e Emergency medical, fire, and police: 

452 MHz-454 MHz; 
460 MHz-461 MHz 
¢ Emergency paramedics: 
462 MHz-463 MHz 
¢ Land mobile radio: 450 MHz-460 MHz 
¢ “T-band” police and fire: 
470 MHz-510 MHz 
800 MHz ideal coverage: 855 MHz-868 MHz. 
This includes: 

¢ Emergency police, fire, rescue. 

The Federal Communications Commis- 
sion has recently ruled that states and 
municipalities may not enact ordinances for- 
bidding licensed amateur radio operators 
using amateur radio equipment on frequen- 
cies normally reserved for police and other 
public safety communications. This means 
that modifying your transceiver to receive 
beyond normal ham band limits is not a sin. 
However, there continues to be a cloak of 
secrecy about this extra capability of dual- 


upgrade... 
don't stop 
fi now 


by Gordon West WB6NOA 


band sets to pick up out-of-band signals be- 
cause of new regulations going into effect 
next month that could affect the capabilities 
to unlock your set for additional receive. 

Unlocking the transmitter should be avoid- 
ed at all costs when modifying your own 
equipment. Accidentally transmitting be- 
yond the ham band could lead to revocation 
of your ham ticket, a stiff fine, and even 
some jail time. Even in an emergency, you 
would never want to transmit on frequen- 
cies of another radio service other than ham 
frequencies. This includes trying to call for 
help on police channels, or squawking may- 
day on a Coast Guard channel. Don’t do it! 
Call for help on ham frequencies—this is 
what your transceiver is designed to do. 

But it does make sense to dial up the 
National Weather Service on 162 MHz to 
see whether you should go out boating with 
your ham set. You will have fun monitoring 
all the emergency calls in your city. And if 
you live near an airport, pick up aviation 
weather calls, plus monitor the aircraft from 
your dual-band handheld or mobile set. 

If you live in big cities like Los Angeles, 
Chicago, and New York, most of their pub- 
lic safety communications take place on “T- 
band” frequencies that have been “borrowed” 
from the television service, Channels 14 and 
15 UHF. Only a few handhelds will receive 
“T-band” frequencies above 470 MHz, and 
only the Alinco DR-600 mobile dual-band 
ham transceiver tunes T-band channels plus 
800 MHz frequencies, too. It’s a remarkable 
transceiver. 

If you own a Radio Shack VHF or UHF 
handheld, they specifically do not go out of 
band on receive. This is because the excel- 
lent Radio Shack sets incorporate an ex- 
tremely selective filter for the ham-band 
frequencies, and this sharp circuit makes the 
Radio Shack handhelds terrific performers 


Photo A. You can tune in the National 
Weather Service on most 
2 meter sets. 


in areas of saturated frequency air space for 
clean reception, but they have no capabili- 
ties to go higher or lower than the specific 
ham band they are tuned to. You cannot mod- 
ify the Radio Shack sets to go beyond. 
Finally, use these out-of-band capabilities 
prudently. Don’t be an ambulance chaser. 
Don’t divulge what you hear, and never tune 
into radio calls that are radiotelephone trans- 
missions or broadcasts from commercial ra- 
dio stations. Never alter the transmit lock- 
out circuit, but do have fun with expanded 
receive capabilities which are perfectly le- 
gal for the licensed amateur operator. 
Receive Modification Instructions: Ra- 
dio/Tech Modifications, Volume A—ICOM, 
Kenwood; Volume B—Alinco, Yaesu, Stan- 
dard. Artsci Publications; (818) 843-4080. 
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Photo B. Modifications to “T-band”’ frequencies and 850 MHz may require adding some very small diodes. 


Forgiveness Week 


Every November for the past five years 
my ham radio classes have participated in 
National Geography Awareness Week by 
creating an original project that makes oth- 
ers more aware of their surroundings. De- 
pending on the students, the projects can 
range from crafts to reports to video pro- 
ductions. We try to gather our ideas weeks 
ahead by interviewing social studies teach- 
ers and by speaking with hams on the radio 
on the €Q All Schools net. 


Photo A. A ham radio teacher can bring the world into the classroom. 


what's 
next? 


by Carole Perry WB2MGP 


This past November, several hams we 
spoke with tipped us off to the little-known 
fact that the week of January 23rd is Inter- 
national Forgiveness Week. The kids and I 
agreed that making people more geograph- 
ically literate was an excellent idea, but it 
wasn’t the whole picture. The children felt 
that it was also important to reach out to oth- 
er people in different places and to be able 
to communicate with them. What a natural 
lesson for a ham radio class! 

Several of the children did reports about 


the United Nations and its peace-keeping ef- 
forts this year. One of the youngsters brought 
in a poem written by Robert Muller, former 
assistant secretary-general of the United Na- 
tions. He wrote this piece especially for In- 
ternational Forgiveness Week. I now have a 
copy of it posted right near my radio: 
“Decide to Forgive” 

Decide to forgive 

For resentment is negative 

Resentment is poisonous 

Resentment diminishes and 

devours the self. 

Be the first to forgive, 

To smile and to take the first step, 

And you will see happiness bloom 

On the face of your human brother 

or sister. 

Be always the first 

Do not wait for others to forgive 

For by forgiving 

You become the master of fate 

The fashioner of life 

The doer of miracles. 

To forgive is the highest, 

Most beautiful form of love. 


In return you will receive 
Untold peace and happiness. 

Here is the program for achieving a truly 
forgiving heart: 

Sunday: Forgive yourself. 

Monday: Forgive your family. 

Tuesday: Forgive your friends and asso- 
ciates. 

Wednesday: Forgive across economic lines 
within your own nation. 

Thursday: Forgive across cultural lines 
within your own nation. 

Friday: Forgive across political lines with- 
in your nation. 

Saturday: Forgive other nations. 

I now fully intend to incorporate materi- 
al on International Forgiveness week into 
my ham radio curriculum as a follow-up ac- 
tivity to Geography Awareness Week. Teach- 
ers who use amateur radio in the classroom 
have a unique opportunity to bring the world 
into the classroom in a positive, friendly and 
informative way. That’s how each one of us 
as educators can make a real difference in 
making the world be a better place for all 
our children. 


Photo B. Eighth-graders Jordan KB2PYS, Rose KB2QMS, and 
Renée KB2QMR. 


Sell your product in Radio Fun! 
Call today! 1-800-274-7373 


THE FAMED 2 METER 


Also the ultimate for scanners bcb to 1300 MHz. 


A. S. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


“Service is the Reason For Our Success” 


Tel: (803)293-7888 P.O. Box 3461 


Model 9209 
Watts: 1-800-722-2681 Myrtle Beach , SC 29578 


+9db 
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100 PAGE 


H U € E CATALOG 


@ Communications Receivers 
@ Portable Receivers 

@ Scanners 

@ Amateur HF Transceivers 
@ VHF-UHF Transceivers 

@ HT's and Mobiles 


@ Amateur and SWL Antennas 
@ Accessories and Parts 
@ RTITY and FAX Equipment 
@ Books and Manuals 
This catalog includes prices! 


Send 
$1 to 


eS 


Universal Radio 
6830 Americana Pkwy. 73 
Reynoldsburg, OH 43068 
Tel. 614 866-4267 


Muscular Dystrophy Association 
1-800-572-1717 
People Help MDA...Because MDA Helps People 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You'll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of conversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 

Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 


convert text to code for additional drills. 


Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tuter Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


GGTE, P.O. Box 3405, Dept. MS, 


Newport Beach, CA 92659 15 


Specify 5% or 3% inch disk 
(price includes 1 year of free upgrades) 
CIRCLE 193 ON READER SERVICE CARD 
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Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest 
to try and dump it, but you know you'll get a far more realistic price if you have it out where 
30,000 active ham potential buyers can see it, rather than the few hundred local hams 
who-come by a flea market table. Check your attic, garage, cellar, and closet shelves and 
get cash for your ham and computer gear before it's too old to sell. You know you're not 
going to use it again, so why leave it for your widow to throw out? That stuff isn't getting 


any younger! 


The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for 
individual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on 
telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of hams 
who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include 
a check or your credit card number and expiration. If you're placing a commercial ad, in- 
clude an additional phone number, separate from your ad. This.is a monthly magazine, 
not a daily newspaper, so figure a couple of months before the action starts; then be pre- 
pared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and 
maybe you can help make a ham newcomer or retired old-timer happy with that rig you're 


not using. 


Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


The Deadline for the June 1994 
Flea Market is March 17, 1994. 


SENSATIONAL NEW WAY TO LEARN 
CODE-Do Aerobics, Sing, Jog, or Drive 
while learning code! Now the secret is yours! 
Order THE RHYTHM OF THE CODE- 
Morse code music cassette today! $9.95 ppd 
KAWA RECORDS, P.O. Box 319-R, Wey- 
mouth MA 02188. The HIT of the 1993 
Dayton Hamvention! RF247 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $41 assembled, 


$31 kit. 9025 Coldwater Rd., Building 100A, 
Fort Wayne IN 46825. RF251 


AMIGA, MACINTOSH, ATARI 
XL/XE/ST Amateur Radio PD Software 
$4.00 disk. Two-stamp SASE brings cata- 
log. Specify computer! KINETIC DESIGNS 
HAMWARE Box 1646, Orange Park FL 
32067-1646. RF266 


QSL SAMPLES- 50 cents. SAMCARDS, 
48 Monte Carlo Dr., Pittsburgh PA 15239. 
RF275 


IBM SHAREWARE! Huge selection! $1.00 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We'll print as many as space allows, on a “first come-first listed” basis. 


MAY 1 


BURLINGTON, IA Valley Emergency Comm. Assn. will host 
Burlington Hamfest ‘94 from 7:30 AM-3 PM, at the Burlington 
Drive-In Theater. Agency St. (off U.S. 34 and U.S. 61). Talk-in 
on 146.790/.190 WOLACIR and 146.520 simplex. Contact Chuck 
Gysi N2DUP, Burlington Hamfest ‘94, P.O. Box 911, Burlington 
TA 52601-0911, or call (319) 752-3000 (voice/fax). 
YONKERS, NY The Metro 70cm. Network will present a Gi- 
ant Electronic Flea Market at Lincoln H.S., 9 AM-3 PM, rain or 
shine. VE Exams. Talk-in on 440.425 MHz PL 156.7; 223.760 
MHz PL 67.0; 146.910 Hz; and 443.350 MHz PL 156.7. Mail 
paid reservations to METRO 70 CM NETWORK, 53 Hayward St., 
Yonkers NY 10704. For details, call Otto Supliski WB2SLQ, (914) 
969-1053. 


MAY 7 


MANITOWOC, WI The Mancorad RC will hold its annual 
Hamfest, starting at 8 AM. at the Manitowoc County Expo Ctr. 
Amateur/Computer/Electronics Flea Market. VE Exams. Contact 
w/SASE to Mancorad RC, P.O. Box 204, Manitowoc WI 54221- 
0204, or call Red, (414) 684-9097 days; Ron (414) 793-4733 eves. 


MAY 8 


ATHENS, OH The Athens County ARS will hold its 15th an- 
nual Hamfest and Flea Market from 8 AM-3 PM at the City Rec. 
Center. Indoor space is available only by advance registration; 
Contact John Biddle WD8JLM, 80 Wonder Hills Dr, Athens OH 
45701. Tel. (614) 594-890] after 6 PM, For info, write to Carl J. 
Denbow KA8JXG, 63 Morris Ave., Athens OH 45701-1939. Talk- 
in on the Club repeater at 145.15 MHz (-600). 


MAY 14-15 


FT. WAYNE, IN The Ft. Wayne Computer Fair, sponsored by 
Trade Show Productions, Inc., will be held from 10 AM-5 PM at 
the Memorial Coliseum. Flea Market. Demonstrations. To reserve 
space, make checks payable to Trade Show Productions, Inc., and 
retum to: Mark Hanslip, 143 Schloss Ln., Dayton OH 45418. 
SELAH, WA The Yakima ARC will hold their annual Hamfest 
at Selah Middle School. Seminars. VE Exams. Breakfast, lunch, 
and banquet. Talk-in on 146.660. Contact Dick Umberger N7HHU, 
(509) 248-3580. 


MAY 15 


CAMBRIDGE, MA The MIT Electronics Research Soc., the 
MIT Radio Soc.. and the Harvard Wireless Club will hold a Tail- 
gate Electronics/Computer/Amateur Radio Flea Market from 9 
AM-2 PM at the corner of Albany and Main. For reservations and 
info, call (6/7) 253-3776. Mail advance reservations before May 


Sth to WIGSL, P.O. Box 82 MIT BR., Cambridge MA 02139. Talk- 
in on 146.52 and 449.725/444.725 - pl 2A - WIXM/R. 
WAUSEON, OH The North-West Ohio Tri-County HAMFEST 
will be held at the Fulton Co. Fairgrounds on State RTE 108 (Ohio 
Turnpike Exit 3). Flea Market. VE Exams by appointment only; 
Contact Tom Hay, (419) 542-6192, before May 8th. Talk-in on 
147.195+ K8BXQ Rptr. Phone (4/9) 264-7775 for table reser- 
vations or info; SASE to Mike Sharpe N8RLD, 126 Muniz St., 
Holgate OH 43527. 


MAY 20-22 


ROCHESTER, NY The 60th annual Rochester Hamfest and 
Computer Show, combined with the Atlantic Div./New York State 
ARRL Convention, will be held at Monroe County Fairgrounds, 
Route 15A & Calkins Rd. Sponsored by the Rochester ARA. The 
Flea Market will run continuously for the entire weekend, start- 
ing at noon, Fri. May 20th. For info, call (7/6) 424-7184 during 
weekday business hours. For a brochure, write to Rochester Ham- 
fest, 300 White Spruce Blvd., Rochester NY 14623. 


MAY 21 


FORESTDALE, RI The Rhode Island Amateur FM Rptr. Ser- 
vice, Inc., will hold their annual Spring Auction and Flea Market 
at VFW Post 6342, Main St., Forestdale (No. Smithfield). The 
Flea Market opens at 8 AM, with Auction beginning at 11 AM 
and continuing until about 3 PM. Talk-in on 146.76. Contact Rick 
Fairweather KIKYI, 106 Chaplin St., Pawtucket RI 02861; or call 
(401) 725-7507 between 7 and 8 PM. 

PHILLIPSBURG, NJ The Cherryville Hamfest, sponsored by 
the Cherryville Rptr. Assn. II Inc., will be held from 8 AM-2 PM 
at the Warren County Farmers Fairgrounds. Set-up at 6 AM. Flea 
Market Contact: Keith Burt KF5FK, (908) 788-4080. VE Exams 
Contact: Marty Grozinski NS2K, (908) 806-6944. Talk-in . = 
147.375+ and 146.820-. 

SACRAMENTO, CA Visit the Carmichael Elks Lodge in 
Carmichael, between 8 AM-3 PM, to enjoy the annual Hamswap 
sponsored by the North Hills Radio Club. Talk-in on 145.190- 
(K6IS). For details, write to NHRC, P.O. Box 41653, Sacramen- 
to CA 95814-0635. 


MAY 22 


PLAINEDGE, NY The Suffolk County RC and the Great South 
Bay RC will hold their Long Island Hamfest/Computer Show 
from 9 AM-4 PM at the Plainedge HS, Wyngate Dr. Talk-in on 
146.685 and 223.86. Contact Andy Feldman WB2FXN, (516) 928- 
3868 (eves. 7-10 PM); or Walt Wenzel KA2RGI, (516) 957-5726. 


MAY 28 
COLUMBIA, MO The Central Missouri Radio Assn. will hold 
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Disk! 35 cent Specials! Catalog $1.00. PMIA- 
RF, Box 2424, Scottsdale AZ 85252. 
RF360 


CUSTOM MADE-HAND TOOLED 
Leather products with your initials, name, 
call letters. Photo’s & estimates available. 
Key rings, wallets, belts, purses, hanging 
signs, specialty items. GREAT GIFT. 
LEATHER & WEST, 67 Causeway Rd., 
West Swanzey NH 03469. (603)352-6256. 
9-4 pm. M-F ET. RF370 


YAESU FT-747GX FOR SALE. 160-10 

Meters mint condition, $530 or B/O. Free 

shipping. (314)256-0438, 5-10pm CST. 
RF430 


MAHLON LOOMIS, INVENTOR OF RA- 
DIO; (Patented 1872) by Thomas Appleby, 
(Copyright 1967). Available from Johan K.V. 
Svanholm, N3RF, SVANHOLM RE- 
SEARCH LABORATORIES, P.O. Box 
81, Washington DC 20044. Please send 
$25.00 donation with $5.00 for S&H. 
RF445 


INEXPENSIVE HAM EQUIPMENT. 


Send stamp for list. WA4DSO, 3037 


Audrey Drive, Gastonia NC 28054.RF559 


PRINTED CIRCUIT BOARDS for 73 


‘Magazine, OST, ARRL Electronics Now, Nuts 


& Volts, projects. U.S. orders deduct 20%. 
Free list. B-C-D ELECTRONICS, Box 
20304, 858 Upper James St., Hamilton, On- 
tario, Canada LOC 7MS. RF585 


PRINTED CIRCUIT BOARDS for pro- 


their 19th annual Hamfest/Computer Expo from 8 AM-4 PM at 
the Hearns Multi-Purpose Bldg. on Stadium Blvd. Contact W. 
“Mac” McKenzie, Jr. K4CHS, (314) 882-7413 days; (314) 442- 
7619 eves. 

SPRINGHILL, LA The Springhill and ArkLa ARCs will co- 
host the North Louisiana/South Arkansas Hamfest at Springhill 
Civic Center, Flea Market. Forums. Commercial Dealers. Con- 
tact David Smith KF5BF, P.O. Box 812, Springhill LA 71075. Tel. 
(318) 539-3226. Talk-in on 146.73 and 147.39. 


MAY 29 

SOREL, QUEBEC, CANADA The Club Radio-A mateur Sorel- 
Tracy will hold their “Hamfest du Quebec” at The Curling Club. 
For details, write to Club Radio-Amateur Sorel-Tracy, C.P. 533, 
Sorel, Quebec, Canada J3P 5N6. 


MAY 30 


SYLACAUGA, AL The 3rd annual Talladega Radio Amateur 
Club Hamfest will be held at J. Craig Smith Comm. Center be- 
ginning at 8 AM. VE Exams at 8 AM sharp, with walk-ins ac- 
cepted. Forums. Contact Jim KD4BHH, (205) 245-7825. 


JUNE 4 

KITCHENER, ONT., CANADA The 20th Central Ontario Am- 
ateur Radio Fleamarket will be held at Bingeman Park. Contact 
Jack Knight VE3RGY, 35 Brockville Ave., Guelph, Ont. Canada 
NIE 5X5. Tel. (519) 823-1358. 

TEANECK, NJ The Bergen ARA will hold its annual Spring 
Hamfest from 8 AM-2 PM at Fairleigh Dickinson Univ. in Tea- 
neck. Pre-registration required for Flea Market spaces w/power; 


Contact Jim Joyce K2ZO, (201) 664-6725. VE Exams; contact 


BARA VE Hotline, (201) 797-0151 before 10 PM, Talk-in on 
146.190/.790; 145.620 simplex. 


SPECIAL EVENT STATIONS 


APRIL 30 


SONOMA VALLEY, CA The Valley of the Moon ARC, 
WB6DWY, will operate in commemoration of the City of Sono- 
ma and the Valley of the Moon’s rich historical heritage, from 
1700 UTC-2400 UTC. The station will be operated during the 
club’s annual Hamfest. Listen throughout the day on the Gener- 
al phone portions of 10, 20 and 40m. For a nice parchment cer- 
tificate, QSL with SASE to VOMARC, 358 Patten St., Sonoma 
CA 95476. 


APRIL 30-MAY 1 


PHILADELPHIA, PA The Olympia ARC will operate WA3BAT 
from 1300Z April 30th-2000Z May Ist, to commemorate the 96th 
Anniversary of Admiral Dewey’s triumph over the Spanish Fleet 
at the Battle of Manilla Bay. SSB/Phone—3,898, 7.268, 14.268, 
21.368, 28.368, 145.270, and packet. For a certificate. send QSL 
and a 9x12 SASE to Olympia ARC, P.O. Box 928, Philadelphia 
PA 19108. 


jects in 73, Ham Radio, QST, ARRL Hand- 
book. List, SASE. FAR CIRCUITS, 18N640 
Field Ct., Dundee IL 60118. RF595 


HR2510, RCI2950, CONNEX 3300, CO- 
BRA 148, GALAXY SATURN, plus many 
more kits to increase your modulation, $19.95. 
(800)536-0109. RF615 


WANTED: BUY & SELL All types of Elec- 
tron Tubes. Call (612)429-9397, Fax (612)429- 
0292. C & N ELECTRONICS, Harold 
Bramstedt, 6104 Egg Lake Road, Hugo MN 
55038. RF620 


VHF-UHF-SHF Large SASE. VHFer P.O. 
Box #685, Holbrook AZ 86025. RF660 


RADIO TRANSCRIPTION DISCS 
WANTED. W7F1Z, Box 724, Redmond, 
WA 98073-0274. RF700 


FOR SALE: Realistic 200 channel pro- 
grammable scanner PRO 43, asking $275 
or B/O. (815)756-3728. RF760 


AMIDON TOROID COIL FORMS AND 
KITS for Ham projects. Interest to radio 
amateurs, large stock on hand. IVAN 
JOSEPH, 3116 West Jarlath St., Dept.RF, 
Chicago IL 60645, (312)465-8683. RF805 


FREE Ham Gospel Tracts. SASE. N3FTT, 
5133 Gramercy, Clifton Heights PA 19018. 
RF960 


SECRET SCANNER Frequencies: Feder- 
al, Police, Aero, Military, Cellular, Surveil- 
lance, also SWL & CB Books. Big FREE 
catalog! CRB RESEARCH, Box 56-RF, 
Commack NY 11725. RF996 


MAY 9-14 


VAN ALSTYNE, TX Amateur Astronomers/Hams represent- 
ing the Southwest Region of the Astronomical League will be op- 
erating SE Station KSGH (K 5 Galaxy Hunters) at the 13th an- 
nual Texas Star Party. The TSP is located near the Univ. of Texas’s 
McDonald Observatory in the Davis Mountains of West Texas. 
Operation will be (+/- QRM): 28365, 21365, 14265 and 7265. 
SSTV and CW contacts on request. For an astronomical theme 
QSL card, send QSL/SWL report and SASE to KSGH-TSP, 2619 
Bordeaux, McKinney TX 75070. 


MAY 14-15 


CARLISLE, PA The Cumberland ARC will operate K3IEC 
1300Z-0100Z May 14th and 15th, to celebrate the Club’s 30 An- 
niversary. Operation will be phone and CW on the 160-6 meter 
bands. For QSL, send QSL and SASE to CARC, /07 Hilltop Rd., 
Boiling Springs PA 17007. 


MAY 21 


SEATTLE, WA The 2nd Annual NorthWest QRP Club Spring 
Sprint Contest will be held from 1700 UTC-2100 UTC. Fre- 
quencies: 7035-40, 14055-60, 21060 kHz. Logs must be received 
by June 1Sth, 1994 by: Stan Yarema KG7ME, Contest Editor, 3457 
12th West, Seattle WA 98119. 


MAY 21-23 


OAK PARK, MI The Oak Park ARC will host the 1994 Michi- 
gan QSO Party, 1800Z May 21st-0300Z May 22nd; and from 
1100Z May 22nd-0200Z May 23rd. Frequencies: CW-1810, 3540. 
3725, 7035, 7125, 14035, 21035, 21125, 28035, 28125. Phone- 
1855, 3905. 7280, 14280, 21380, 28580. VHF-50.125, 145.025, 
146.52. Results will be final on July 30th. 1994 and will be mailed 
to all entrants who have sent in an SASE. Mailing deadline is Ju- 
ly Ist. Send logs to: Mark Shaw K8ED, 27600 Franklin Rd., Apt. 
516, Southfield MI 48034. 


MAY 28-29 


NORTH SYRACUSE, NY The Liverpool Amateur Rptr. Club 
will operate WA2ISC from 2000Z May 28th-2200Z May 29th, to 
commemorate the Mid-Empire State Chapter 293 Vietnam Vet- 
erans of America’s WatchFire VII Memorial Day fire lighting. 
SSB operation will be in the vicinity of 7.240 and 14.240. CW 
operation will be in the lower 25 kHz of 40m and 20m general 
sub-bands. RTTY on 40m and 20m. Other bands as conditions 
permit. For a certificate, send QSL and 9x12 SASE to LARC, PO. 
Box 103, North Syracuse NY 13212. 


JUNE 4-5 


BRANTFORD, ONT., CANADA The Brantford ARC will op- 
erate VE32BA 1400Z-2000Z June 4-5, from the Bell Homestead, 
to commemorate the 120th Anniversary of Alexander Graham 
Bell’s invention of the telephone (hence the microphone) at the 
site in the summer of 1874. Frequencies; 7.170, 14.170 and club 
Rptr. 147.150. For a certificate, send QSL and 9x12 SASE to: The 
Brantford ARC, P.O. Box 25036, Brantford ON, Canada N3T 6KS. 
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This Month in 


75 Amateur 
Radio Today 


If you don’t read the May issue of 
73 Amateur Radio Today, here’s what you’ ll 
be missing: 

* What is the real danger posed by RF 
transmitters? In “The Radar Gun Reality,” 
Wayne Green W2NSD/1 publishes actual 
testimony before the United States Congress 
which may astound you. Will the new safe- 
ty guidelines now under consideration by the 
FCC ensure your safety? What happens to 
your body tissue when you are exposed to a 
radar gun or cellular telephone or even a 
handie-talkie? 

e Gadgets and construction articles, 


including a very neat 
“High Performance Au- 
dio Filter.” This article 
describes a slick CW 
filter design which pro- 
vides narrow bandwidth 
and resists ringing. A 
discussion of filter cri- 
teria required to achieve optimum results is 
included. There are schematics for both 
active and passive versions of the filter; the 
active one is constructed using three LM324 
op amps and 1% tolerance resistors. 

¢ The “Speech Compression” article will 
help your signal punch through on the HF 
bands. The author converts a Kenwood desk 
microphone into a monster compressor which 


_can make the difference between just 


hearing that rare DX and making a clean 
contact. 

¢ The “Fast Charger” project will not 
only recharge all your NiCd batteries; it will 


fast charge them to the correct capacity in as 
little as 30 minutes. Charge up to 16 cells at 
one time! A special circuit senses battery 
condition and prevents overcharging. A quick 
and easy way to keep your batteries up 
to snuff. 

¢ Great reviews in the May issue include 
the new “ICOM IC-2iA Micro-HT.” You 
think you’ ve seen small? Not until you’ ve 
seen this rig. The ham radio industry steps 
into a new generation of miniaturization with 


this 2 meter handie-talkie. 


¢ Great columns every month in 73, and 
May is no exception! 

¢ In “Homing In,” Joe Moell P.-E. KOOV 
takes you along for the ride as Los Angeles 
disaster authorities go sniffing for the source 
of a signal that began jamming the sheriff’s 
frequency after the big earthquake. 

¢ Build “A Universal VFO Project” with 
help from Joseph J. Carr K4IPV in the May 
edition of “Carr’s Corner.” Make this 


module part of your next home-brew 
transmitter, receiver, or signal generator! 
Built onto a nice little PC board, this versa- 
tile Variable Frequency Oscillator will al- 
low you to control the operating frequency 
of any number of projects. Active compo- 
nents include two JFETs and an NPN 
transistor. 

¢ Get into 2 meter SSB DX without break- 
ing the bank! C. L. Houghton WB6IGP shows 
how in this month’s “Above and Beyond.” 
Chuck is using a pair of Hamtronics kits to 
convert an old 28 MHz transceiver. Con- 
struction and interfacing considerations are 
all included; you supply the solder. 

You should read the May issue, and every 
issue, of 73 Amateur Radio Today! Order 
now and save $15 off the cover price. You’ll 
receive a one-year subscription (12 issues in 
all) to the best ham radio magazine money 
can buy for just $19.97. For instant service 
call toll-free (800) 289-0388. Do it today! 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 


s 


? Amateur 
Radio loday 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 


¢ Equipment reviews you can use. ¢ Construction projects for all abilities. 
¢ More antenna articles than any other magazine. * Monthly columns covering 
the exciting worlds of RTTY, ATV, microwaves, QRP, foxhunting and more. 
e “Never Say Die,”” Wayne Green’s monthly view of the world of amateur radio. 


To subscribe by phone 


Call: 1-800-289-0388 


NAME CALL 
ADDRESS 
CITY STATE ZIP 
Payment Enclosed Charge my: MC VISA AMEX 
Card Number Exp. Date 
Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail. G9405G992 
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Say You Saw It In (aL MAY 1994 29 


— 12 issues for $19.97 — 


That’s a 43% savings off the newsstand price! 
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75 Amateur 
Radio Today 


Ci YES! I want some excitement in my hobby. 
Send me 12 issues of 73 Amateur Radio Today for only $19.97. ° 


70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 
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new products 


KENWOOD 
There’s a new rig coming soon from 
Kenwood—the TS-60S 90 watt 6 meter 
transceiver—and it is designed-in the same 
style and configuration as the popular 
TS-50S HF transceiver. 


Main features include a 
full 90 watts output on SSB, 
CW, and FM modes; 23 
watts on AM mode; 100 
memory channels; Direct 
Digital Synthesizer with 
fuzzy logic control; a large 
LCD panel with a digital 
bar meter; a multi-function 
microphone; and much 
more. 

The suggested retail price 
for this all-mode transceiv- 
er is $1,209.95. For more 
information visit your favorite Kenwood 
authorized amateur radio dealer or contact 
Kenwood Communications Corporation, 
P.O. Box 22745, Long Beach, CA 90801- 
5745; (310) 639-4200. 


HARLAN TECHNOLOGIES 

Harlan Technologies has introduced Au- 
dio Analyzer, a program which gives a vi- 
sual representation of some of the audio 
signals heard over the airwaves. The 
program uses a PC with a Sound Blaster 
compatible sound card as the in- 
put from the radio. The display 3 
can be real-time or from a sound 
file ( VOC—-voice file) so that it 
can be analyzed over and over. 
The program was originally used 
to view slow-scan TV signals dur- 
ing development of Slow Scan II ; 
for the Sound Blaster. The pro- 
gram works equally well with 
RTTY, packet, AMTOR, and CW. 

Requirements include a PC with [ira 
hard drive. VGA monitor, and a 
Sound Blaster compatible sound 
card. Audio Analyzer can be 


END 
Fa 
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M.M. NEWMAN 
CORPORATION 

You can make good solder joints just 
about anywhere with the new Antex 
Model MLXS portable industrial-grade 
soldering iron from M.M. Newman 
Corporation. This iron will operate from 
a 12 volt automotive or marine battery to 
provide safe soldering without butane or 
flames. 

The 25 watt Antex 
MLXS heats up to 
800°F in under two 
minutes. Supplied as a 
kit with plastic carry- 
ing pouch and solder, 
it is easy to use and 
store. It comes com- 
plete with two alliga- 
tor clips and a 15-foot 


GORDON WEST 

Well-known author and Radio Fun colum- 
nist Gordon West has just finished a four-year 
project of-amateur radio test-preparation 
manuals with the release of his new Extra Class 
theory book. “The complete selection of train- 
ing materials for all radio license grades is a 
continuous process,” said West. “Just as I 
finish a new book, I go back and begin the 
yearly revision of another book for the July 
Ist question pool change.” 

All of the Gordon West amateur radio li- 
cense preparation books and code tapes are 
available from amateur radio dealers through- 
out the country. For more information or to 
mail an order, contact Gordon West, c/o the 
WSYI Group, P.O. Box 565101], Dallas, TX 
75356-5101; (800) 669-9594. Or circle 
Reader Service No. 205. 
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purchased for $39.95 plus $5 S&H (IL 
residents add $2.50 tax). For more infor- 
mation contact Harlan Technologies, 5931 
Alma Drive., Rockford, IL 61108; (815) 
398-2683. Or circle Reader Service No. 
202. 


o] nolo 
copyright 1993 v1.1 

STARTING FREQUENCY 

2220 

END FREQUENCY 

1158 

TIME BETWEEN MARKERS 
5.78 milliseconds 


cord for mobility. 

The kit is priced at $31.95 (list) com- 
plete with a tip, emergency supply of sol- 
der, and plastic carrying pouch. For more 
information contact M.M. Newman 
Corporation, P.O. Box 615, Marblehead, 
MA 01945; (617) 631-7100, FAX (617) 
631-8887. Or circle Reader Service 
No. 204. 
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ICOM 

Icom has introduced the new IC-T21A 
VHF and IC-T41-A UHF handhelds. Packed 
with innovative new features, these 
transceivers utilize elastomer construction 
on the side panels for a grip contoured to 
fit comfortably in your hand. Combined 
with a lightweight (11.1 ounce) and 
compact (2-1/16" W x 4-1/4" H x 1-1/4" 
D) design, the IC-T21A and IC-T41A are 
a pleasure to use, even during long hours 
of operation. 
The IC-T21-A transmits and receives 
on 144-148 MHz; the IC-T41A on 440 to 
450 MHz. Both have dual-band receive 
capability for full-duplex crossband 
operation between the 2 meter and 70 
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centimeter bands. 


For further information visit your local 


Icom dealer or contact Jcom America, Inc., 
2380 116th Ave. NE/P.O. Box C-90029, 


Bellevue, WA 98004; (206) 454-8155. Or 


circle Reader Service No. 201. 


NCG COMET 
With the downsizing of most hand-held 
transceivers available today, Comet has 
introduced a fine quality speaker-micro- 
phone in a compact size to match. The 
new Comet HM-P2 may be the smallest 
speaker-mike you'll ever see, 
measuring approximately 1" 
wide by 2" high. The rugged 
plastic shell houses the feather- 
light unit, which exhibits 
excellent transmit and receive 
quality. 
The HM-P2 does everything 
a comparable large speaker-mike 
can do and features a dynamic 
microphone element. The HM- 
P2K version works with Ken- 
wood HTs; the HM-P2F version 
works with Yaesu, Icom, Stan- 
dard, Alinco, and others. The 
suggested retail price is $32.95 


and it is available at most dealers nation-. 


wide. For more information contact VCG" 
Comet Antenna, 1275 North Grove Street, 
Anaheim, CA 92806; (714) 630-4541; FAX 


(714) 630-7024. Or circle Reader Service ¥% 


No. 203. 


NELCO PRODUCTS, INC. 

A self-fusing, non-adhesive 
rubber tape that resists mois- 
ture, corrosion, chemicals, UV 
radiation and can be used any- 
where conventional heat-shrink- 
able tubing is impractical is be- 
ing introduced by Nelco Prod- 
ucts. NelcoFuse Self-Fusing 
Tape applies without adhesives, 
heat, or flame, and bonds itself 
fully to create a tight moisture-, 
corrosion- and UV-resistant bar- 
rier. Ideal for sealing irregular 
surfaces, this flexible tape stretch- 
es up to three times its size and 
sets instantly. 

NelcoFuse Self-Fusing Tape is offered 
in your choice of two materials: Butyl Rub- 
ber (ETSB), which provides flexibility 
down to -14°F and superior UV radiation 
and ozone oxidation resistance; or Ethey- 
lene Propylene (EPR), for the insulating 


and jacketing of splices on power cable 
from 600 volts through 69,000 volts. 

For more information contact Nelco 
Products, Inc., 77 Accord Park Dr., Nor- 
well, MA 02061; (800) 346-3526 or (617) 
871-3115, Fax (617) 871-3117. Or circle 
Reader Service No. 206. 


RESOURCE SOLUTIONS 

Resource Solutions has announced the 
publication of the 1994 edition of the Am- 
ateur Radio Mail Order Catalog and Re- 
source Directory. The new edition is bet- 
ter than ever with more than 250 pages, 
nearly 200 categories, and more than 1,600 
entries of mail-order products and services 
for hams. 

The Resource Directory contains help- 
ful tips and a listing of more than 100 free 


Fee & 
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catalogs. Additional categories include 


catalogs for a fee, radio clubs, VECs, am- ; 


ateur radio bulletin services, foreign radio 
magazines, and BBSs. 

The single issue price is $16 plus $3 
postage via priority mail; it is also avail- 
able at radio dealers everywhere. For more 
information contact Resource Solutions, 


6050 Peachtree Parkway, Suite 340-228, * 


Norcross, GA 30092; (404) 448-9836. Or 
circle Reader Service No. 207. : 


FT-11R/41R 


2m/70cm Handhelds 


Frequency Coverage: 

Wide Receiver Coverage: 

FT-11: 110-180 MHz RX, 

144-148 MHz TX 

FT-41: 430-450 MHz RX/TX 

Selectable Alpha Numeric 

Display 

New Compact Battery Design 

4.8V produces 1.5 Watts 

9.6V produces Full 5 Watts 

150 Memory Channels 

(75 when Alpha Numeric) 

AM “Aircraft” Receive 

(110-136 MHz) 

Small Compact Size w/ Easy 

Operation (measures only: 

4"H x 2%'W x 1"D) 

Rx/Tx Battery Savers 

High-efficiency MOS FET Power 

Module 

Large Back-Lit Keypad and 

Display 

Up/Down Volume/Squelch 

Controls 

Built-in DIMF Paging/Coded 

Squelch 

Automatic Power Off (APO) 

Accessories: 

FNB-31 4.8V, 600 mAh Battery 

FNB-33 4.8V, 1200 mAh Battery 

FNB-38 9.6V, 600 mAh Battery 

FBA-14 6 AA Size Battery Case 

FTS-26 CTCSS Decode Unit 

NC-50 Dual Slot 1-Hour Desk 
Charger 

CA-10 Charge Adapter 
(required w/ NC-50) 

Contact your Dealer 

for full details. 


“L@0k, alphanumeric 
aisplay and a 4.8V 
battery. Terrific! ” 


“Small and thin - 
with a full sized keypad! 
How'd they do that?” 
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“Yaesu did it again!” 


NEW Alphanumeric 
Display 

First time for Yaesu HT 
Full function LCD 
combines letters and 

. numbers. 


NEW Up/Down 
Thumb Control 
with Volume and 
Squelch Bar Graph. 
No other radio has 
this. Back lit, too! 


NEW Compact 
Battery Design 
4.8V gets you 

1.5 Watts. A first 
for amateur radio. 


World’ smallest size HT with a full sized keypad 
Measures only: 4°H x 24° W x 1"D 


SS air is relative, isn’t it? It could 
mean size — which in this case it does. 
And, it could mean “reduced”, which it 
doesn’t! Nothing missing from the hot 
new FT-ILR HT from Yaesu except bulk! 
You're going to wonder just how all the 
features of this full-function radio fit in. 
Until you remember Yaesu pioneered 
2-way radio micro technology. 

To see what this really means to you, 


_ You see it’s not a small time 
performer. Just small sized. The FT-IR. 
Another small example of Yaesu 
superiority. See your dealer today! 


YAHSU 


SM 


check out all the new features. Like the 
alphanumeric display. This Yaesu HT 
first, lets you tag your favorite frequency 
by name, call sign or number. Or, the new 
“voltage stingy” battery. It’s an industry 
first for amateur radio. Smaller and com- 
pact, the 4.8V battery gives you 1.5 watts 
on TX. And, if that’s not enough, there's 
an optional drop in, dash mount battery 
charger. 


Performance without compromise. 


© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 


Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details 


oie hs 


ood’s TH-22AT/42AT: The Compoct Solution! 
144 MHz/450 MHz single band HTs 


BBwatt output from MOS FET power module and supplied 


6-volt battery (TH-22AT; approx.3 watts, TH-42AT: approx. 


25 watts), and 5-watt output-with optional PB-34! 
Compact design: 2-3/16 x 4-5/8 x1 in. 
B Built-in DIME keypad with monitor 
B Built-in-D155 page system @ Large 17/16" speoker 
#41 EPROM channel memories (induding 1 call channel) 
8 Multiple scan functions (VEO, call & memory} 
| & Corrier-operated & time-operated scan stop modes 
_ WTone alert with elapsed time indicator 
§ Bottery-saver circuil and auto power-off function-to extend 
battery life & Selectable squelch configuration 
# RF output power control (Hi/Low/EL) 
8 Built-in €FCSS encoder, optional TSU-8 decoder (any tone can 
be stored in any channel) 
| i User-friendly menu system to customize your operating 
preferences Easy to program and use 
| W'Modifichle for MARS and CAP, Specifications guaranteed for 


Amateur bands only. Permits required for MARS and CAP use, 


ie E Wide range of accessories to enhance operating convenience 
and enjoyment 


Modifiable for MARS/CAP use: 
Permits required. Specifications 
guaranteed for Amateur band only. 


93ARD-0829 


P.O: BOX 22 


KENWOOD: COMMUNICATIONS CORPORATION 
AMATEUR RADIO. PRODUCTS GROUP 

1 East Dormmguez St 
‘KENWOOD ELECTRONICS CANADA, INC. 


8070 Kestrel Road, Mississauga, Ontario LS? 1S8 


Slim, compact, lightweight. These words describe the exterior of the 
new TH-22AT Series HTs. Rugged, innovative, sturdy. These words 
describe what is on the inside. Because along with the beauty, this new 
series of HT has all the things you want in a portable communications 
package. Like a streamlined, easy to program interface, one touch 
controls, and a simplified menu of functions that you can customize to suit 
your needs. Even a DIMF memory that stores five of your favorite 15 - 
digit telephone numbers for autopatch use. Wide band receive - 136 to 
173.99 MHz. A new innovative microprocessor and final amplifier circuit 
enables a full five watts, while conserving battery power. (The supplied 
battery provides 3 watts.) Easy mobile operation with optional PG-3H 
cable. 

As always, a full line of accessories is available to enhance your 
operating enjoyment! 

See your favorite Authorized Kenwood Amateur Radio Dealer for all 


KENWOOD 


Long Beach, CA 90801-5745 


